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SECTION II. 





Equipment for Burning Oil. 





8. Storage Tank.—By the courtesy of the Indianapolis of- 
fice of the Standard Oil Company a 90-barrel tank was loaned 
the University, into which the contents of a tank car could 
be unloaded. This tank was located at a convenient point 
outside of the laboratory, at a level which permitted oil from 
cars to be unloaded by gravity. Oil as needed by the burn- 
ers was drawn from this tank by means of a pump, in a man- 
her to be hereafter explained. 

9. Delivery of Oil to Burners.—To secure satisfactory ac- 
tion in an oil burner it is necessary that oil be supplied at a 
pressure which can be maintained constant, the degree of 
Pressure being at all times under the control of the fireman. 
In stationary work, burners have often been fed from an 
elevated tank, which is kept filled to an overflow by means 
of a suitable pump. In locomotive service the same result 
has been attained by having the oil carried in a closed tank, 
to which air is admitted under sufficient pressure to carry 
the oil to the burners. In the experiments under discussion 
neither of these plans were followed, but as a substitute for 
them there was employed an automatic feeding device, han- 
dled by the National Supply Company, of Chicago, whereby 
oil is supplied with great regularity at any desired pressure. 
The apparatus was deposited with the University through the 
Courtesy of its builders, the Snow Steam Pump Company, of 
Buffalo. It is known as a No. 3 double fuel-oil system, and 
is illustrated by Fig. 5. It is applicable either to locomotive 
to Stationary service. Throughout the experiments it never 
failed to supply the burners with oil at the pressure for which 
it Was set, said pressure being entirely under the control of 





























the engineer. A detailed description of this apparatus by Mr. 
E. E. Reynolds, who, as instructor in charge, has been imme- 
diately concerned with its operation, is as follows: 

10. The Fuel-oil Pressure System, as manufactured by the 
Snow Steam Pump Works, Buffalo, and as installed for feeding 
fuel oil to the burner of the: locomotive, consists of the fol- 
lowing essential parts: 

(a) <A pair of duplex steam pumps for drawing the 
oil from the tank and maintaining the desired pressure in 
the receiver from which the burners are supplied. 

(b) A cylindrical receiver containing a filtering com- 

















Fig. 5. 


partment and a heating coil, and fitted with air chamber, 
thermometer and pressure gauge. 

(c) A regulator or governor, actuated by the pressure 
in the receiver, and which automatically operates the 
pump so as to maintain the receiver pressure constant. 

(d) An adjustable relief valve placed between the suc- 
tion and the delivery sides of the pump, through which all 
oil in excess of requirements may pass, in case of acci- 
dent, to the governor. 

(e) A cast-iron base or frame, upon which the mechan- 
ism is securely mounted. 

(f) The necessary piping, valves, etc., for steam, oil, 
water and drainage connections. 

A view of the apparatus is shown by Fig. 5, and the detail 
drawings by Fig. 6. Only one of the pumps is operated at a 
time, the other being held in reserve in case of accident. The 
exhaust steam from the pump is conducted through the heat- 
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ing coil in the receiver and serves to warm the oil. Should 
the oil be thus heated to too high a temperature the heating 
coil can be cut out by means of a three-way plug and the ex- 
haust thrown directly into the drain pipe. In‘ case the oil 
is very cold, provision is made for sending live steam through 
the heating coil in such amounts as may be required. 


The cylindrical receiver is kept about one-third full of wa- 


ter, the oil being pumped in on top of the water. Any water 
that may be pumped in with the oil is, therefore, separated 
by gravity in the receiver. The water-level is shown by a 
gauge glass on the side of the receiver, and any surplus ac- 
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Fig. 6. 


cumulation of water may be drawn off at the bottom through 
the blow-off valve. The oil delivery pipe draws its supply 
from the top of the receiver. 

The governor consists of a cylindrical, partially balanced 
valve. The stem of this valve is attached to a copper dia- 
phragm forming one side of a chamber which contains water, 
and which is in pipe communication with the receiver. The 
receiver pressure is thus transmitted to one side of the dia- 
phragm, and is balanced by an adjustable spring and system 
of levers on the opposite side. By tightening the spring, the 
pressure required to close the governor valve is increased, and 
an increased pressure is, therefore, maintained in the receiver. 

The relief valve is placed in a pipe which connects the oil 
delivery pipe to the suction pipe, and is a disc valve held upon 


its seat by a helical spring which may be compressed by a 
hand wheel. 

The piping to this oil system is so arranged that steam 
from the University power plant'can be used to operate the 
pump and spray the oil in starting up, and until the steam 
pressure in the locomotive boiler has become high enough to 
do this work. When this condition is reached, steam from 
the locomotive can be used. 

11. Preparation of the Firebox.—In preparing the firebox 
for oil fuel, the grate bars were removed, the bottom of the 
ash pan strengthened, and fire brick applied, all as shown by 
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Fig. 9. 


Fig. 7. In the design of this arrangement it was necessary 
to provide a furnace in which a good fire could be main- 
tained and, also, one to which air would be admitted by opet- 
ings of constant area. The necessity for maintaining the 
area of air openings constant has already been commented 
upon (paragraph 7). It arises from the fact that any change 
in the resistance to be overcome by air entering the furnace 
produces changes in the pressure within the smoke box, the 
observance of which constitutes an important factor in the 
present work. 

The design shown was adopted after a considerable amount 
of preliminary experimentation. It was at first assumed that 
the maintenance of brick work in the bottom of the furnace 
would prove troublesome, and that the passage of air through 
portions of the bottom which were supposed to be closed, would 
be considerable and of varying amounts. To guard against 
this, the openings in the brick work were first made of liberal 
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area, and the whole ash pan was enveloped in a light structure 
of galvanized iron having a single opening in the bottom. 
The use of this enveloping structure required all air on its 
way to the firebox to pass an opening in a metal plate, the area 
of which would, of course, be in no danger of undergoing 
changes as the test proceeded. After repeated trials and 
several changes in the extent and location of the air opening, 
the use of this air box was reluctantly abandoned, the conclu- 
sion being that the most liberal dimensions in such a struc- 
ture were not sufficient to prevent its presence from producing 
an unfavorable effect upon the steadiness of the fire. In the 
arrangement finally adopted (Fig. 7), the bottom of the 
furnace is made up of two courses of fire brick well bonded. 
The air openings are narrow and extend the full breadth of 
the furnace, thus permitting the brick work which bounds 
them to be laid in masses which are comparatively large 
and strong. Each brick was dipped in fire clay as laid. The 
edges of the openings are bounded by angle iron. This con- 
struction, while possibly open to some criticism, seems never- 
theless to be as secure as could readily be obtained. As a 
practical matter, it appeared throughout the test to serve 
well its intended purpose. In the beginning of the work, the 
ports for the admission of air were eas measured, and 
as the work proceeded they were frequently verified, and, 
when necessary, they were corrected. 

12. Size of the Air Opening.—In the preliminary discus- 
sion of the experiment by the railroad representatives and other 
gentlemen interested, it was suggested that the area of the air 
opening should be the same as that which was employed in the 
Von Borries-Troske tests. It is fair to presume that the pur- 
pose of this suggestion was to insure conditions of draft 
in combination with similar volumes of air, which would be 
comparable with those of the Von Borries-Troske tests. A 
moment’s reflection will show that the conditions of service 
such as those under which the Purdue experiments were 
made, are altogether at variance with those surrounding the 
Von Borries-Troske tests. In the actual engine there is added 
to the resistance of any orifice which may be employed the 
resistance of the firebox and of the tubes, and if the same 
volume of air or gases are to reach the smoke box of the 
actual engine, the orifice at the ash pan must of necessity be 
larger than that which was employed in the Von Borries- 
Troske experiments. In general it may be said that as the 
number of the resistances to the passage of air, in its course 
from the atmosphere to the smoke box, increases, the area of 
the various openings along the way must be increased. To 
have made the results of the present tests strictly comparable 
with those of the Von Borries-Troske tests, effort should have 
been made, not to employ equal areas, but equal resistances 
to the movement of air into the smoke box. Difficulties in 
doing this are great, and consequently no serious effort has 
been made to duplicate the Von Borries-Troske tests in this 
respect. 

The size of the openings actually employed were determined 
from the condition of the fire. The purpose of admitting air 
is to sustain combustion and the work proceeded on the as- 
sumption that as little air should be admitted as is consistent 
with satisfactory furnace conditions. It was assumed, also, 
that for the present purpose it would be sufficient to fix the 
area for one condition of running, since as the power of the 
engine was increased, and there was necessity for admitting 
larger quantities of air, the draft became greater and the 
Movement of air through the fixed opening more rapid. 

The area of the air ports finally settled upon amounted to 
196 sq. ins. Under all but the heaviest conditions of running 
the discharge from the stack was colorless, but with this 
‘pening at the grate there was some smoke when the fire was 
very heavy. 

13. Burners.—The oil burner was placed below and in con- 
tact with the mud-ring and inclined upward at an angle about 
4 shown in Fig. 7. An attempt was first made to use the 


f 


Booth burner, which has been described. (American Engi- 
neer, December, 1901, page 388.) A burner of this type with 
its accompanying heater was supplied through the courtesy of 
Mr. G. R. Henderson, superintendent motive power of the 
Atchison, Topeka & Santa Fe Railway. This burner dis- 
charges oil in the form of a broad stream, which falls upon 
and is atomized by a ribbon of steam beneath. Its capacity 
is enormous, and whenever the conditions were such as to 
permit the carrying of a heavy fire, its work was satisfactory. 
The proportions of the burner in question were evidently 
such as to adapt it for use upon a much larger engine than 
that which was employed in the experiments, and for this 
reason the performance of the burner under the conditions of 
the tests under consideration was not entirely satisfactory. 
For much of the work it was necessary to maintain a light 
fire. An attempt to do this with the Booth burner resulted in 
an unsteady flame, and after some experimenting it was 
thought best to discontinue the use of this form of burner. 
The abandonment of the Booth burner reflects no discredit 
upon this burner, the fact being that the apparatus in ques- 
tion was much more powerful in action than anything which 
we could use. 

After the removal of the Booth burner, three burners of 
smaller capacity were substituted. These were supplied 
through the courtesy of the Claybourne Burner Company, of 
Chicago. They were so connected that either one, two or 
three could be employed, depending upon the amount of power 
required. The manner of their application is well shown by 
Fig. 7. The presence of the three burners gave an element 
of flexibility which, under the conditions of the laboratory, 
greatly contributed to ease in firing. Generally one burner 
was used in raising steam and for a light power, and two 
burners were found to suffice under almost all conditions of 
running. 

The general form of the Claybourne burner is shown by 
Fig. 8. ‘The oil and steam are intimately mixed in a spherical 
mixing chamber, the oil being fed from a pressure of about 
25 lbs. or less through an orifice of about one-eighth of an inch 
in diameter. Fig. 9 shows the arrangement of the several 
parts. The oil stream is deflected by a shield above the orifice 
and is thus brought in contact with the jet of steam which 
emerges from the center of the fitting which closes the base of 
the burner. 

(To be continued.) 





“By watching small items,” says a writer in “Railway Ma- 
chinery”; ‘considerable reduction in cost of operation may be 
accomplished.” After surveying the record of the past year 
he prepared a system of handling work so as to have no super- 
fluous men. Laborers were put on rough work and a piece- 
work price determined, for those who left were not replaced. 
This made the laborers earn their own wages instead of the 
machinist earning it for them. A saving was effected by the 
systematic picking up of nuts, retapping those which could 
be used again, and scrapping the rest. Engines in for repairs 
were credited with scrap at prevailing prices, and a careful 
supervision was exercised to see that what could be worked up 
again was not scrapped, thus decreasing the demand for new 
material. The working up of templates, air appliances, and 
other methods of quickly and cheaply handling material were 
introduced. The net result of these reforms in “little things” 
gave an increase of 18 engines reported for service, and an 
actual total decrease in expenses over the previous year of 
$4,042. There were 18 more days worked, which, at an aver- 
age of $114 per day, showed a net decrease of $6,094 for the 
same number of days. 





It is stated, on the authority of Mr. J. Kruttschnitt, of the 
Southern Pacific, that that road is likely to adopt fuel oil for 
all the locomotives of the entire line. 
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Transverse Section and End View. 


100,000 POUNDS CAPACITY HOPPER COAL CAR. 
West Virsinia Central & Pittsbyreh Railway. Designed by Cornelius Vanderbilt, M. E, 





104 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 





_ + 








VANDERBILT 50-TON HOPPER COAL CAR. 


West Virginia Central & Pittsburgh Railway. 


These drawings illustrate the construction of 800 steel 
hopper cars of 100,000 lbs. capacity, designed by Cornelius Van- 
derbilt, M. E., which are now being built for the West Virginia 
Central & Pittsburgh Railway. In our November number of 
last year, page 338, we illustrated the experimental car by 
Mr. Vanderbilt, and the present construction embodies the de- 
velopment of the ideas of the earlier design. 

In the first cars, for the Lackawanna Iron & Steel Com- 
pany, it was decided to employ small center sills in the form 
of 9-in. channels, 25 lbs. per ft., and these cars will be watched 
with interest on that account, if for no other reason. The 
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present construction employs 15-in. channels of 33 Ibs. per ft, 
and these center sills form the backbone of the car. Insteaq 
of channels for end sills this car employs 5-16-in. plates with 
a top flange 9 ins. wide, which acts as a gusset to strengthen 
the connections between the center sills and the diagonal enq 
sill braces. Angles are riveted to the bottom of these plates, 
End sill braces extend from the end sill to the body bolsters 
and are there secured to the car body supports as well as to 
the body bolsters. The car body supports are vertical posts 
at the ends of the bolsters. The body bolsters are two 10-in, 
channels, resting on top of the center sills and secured at 
their ends to the car body supports. Two %-in. plates are 
riveted to the webs of these channels, extending the depth 
of tne center sills and secured thereto by means of angles. Ty 
these bolster plates the body side bearings are secured by 
rivets. The end framing is further strengthened by angles 








TABLE COMPARING LARGE CAPACITY CARS. 


Light Wt., 
Lbs. 
TYPE. 


OWNER. 
Pressed Steel, L. &. 


& M.S. 
Erie 


ke. Be. 
L. V. R. 
L.8S.&M.S. 
Lackawanna,I.&.S.Co. 
B.&O 


W. Va.,C. & Pg. 


Structural Steel, 
Vanderbilt, 

Pressed Steel, 

Structural Steel, Vanderbilt, 





Limit, 


Capacity. Capacity, Capacity 
oe Ibs., coal coal, 
heap, 30° heap, 

cu. 


level §2° 
ft. cu, ft. at 2] 


Height,top Capacit 
of rail, level ful 
top of side, cu. ft 
t. in. 
10 0 1,680 
10 0 x 
10 0 
10 2% 
11 75g 
11 3 
10 7% 
10 7% 


1’ 


Load Length, 

Inside, 
ft. in. 
30 014 
30 0%4 
31 644 
30 044 
32 0 
30 0 
30 034 
30 044 


Width, 
Inside. 
ft. in. ‘ 

96 103,56) 
108,50) 
106,912 
108,576 
111,28) 
111,022 
98,072 


110,000 
110,000 
110,000 
110,000 
110,000 
120,000 
110,000 
120,000 
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THE VANDERBILT 50 TON HOPPER COAL CAR, 
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extending from the end sill braces to the under side of the car 
pody. The corners of the body are securely held together by 
heavy angles instead of channels, as in the experimental car. 
For the corner bracing of the end sills 6-in. channels are used, 
extending from the end sill plates to plates resting on the top 
flanges of the center sills at the body bolsters. Instead of the 
diagonal floor supports of the earlier car this one has angles 
extending straight across the car body, the long legs of which 
extend downward. The botly center plates are 10% ins. in 
diameter, and have a 1314 in. bearing on truck center plates. 
The center sill cover plates, instead of being riveted to the top 
flanges of the center sills, are riveted to the plates which 
form the hopper sides. The following table gives the principal 
dimensions of the car: 


VANDERBILT FIFTY-TON HOPPER CAR. 


SAGE WO, GUNTINIOD 6d oikik sé Faces Cd adac nea dee ced ence nee ae 
DRE ONE cb o ve eeacWeceseecesceceeesececaes 120,000 Ibs. 
i Se Oe Es one 6 hee eddes eee eweC RC REEOe ee He CERe KN 30 ft. 
CE ED 66 6.6 60 6Ws cscs ee esedevawewaeneeezane 8ft. 8% ins. 
ee Oe gk PRC eT eT RT EPP ORT TCP Cr OU Oe 
0 OR RE ee ee eee ee ere ee 9 ft. 3% ims. 
een Ge en UGE GERRY 650.4 cc 6 dsinseeeecnaaees 11 ft. 3% ims. 
fo of. Rk, Pr rr rere ee 10 ft. 7% ins. 
ee Ge Ce GO OD 6 Sid eié dnc mead ee ee eae ca eeengs 3 ft. ¢ te. 
DE er I an dk a 6 wc aigee ee We WO e eke wees 2-8 ft. 8% ins. 
ee Gear. OP GO, DOOM coi cist ccvceturcseceeces 1,889 cu. ft. 
i OS Ear rrr rT re rer Cre ere 1,594 cu. ft. 
Camaetey, Glee Gt GH Ts BOF CE Thi 6 vccciceciicccscerces 98,228 Ibs. 


The truck is of the arch bar type, a combination of a re- 
cently patented diamond type using channel arch bars with 
Commonwealth Steel Company’s end castings and Crone rocker 
side bearings. When the car is carrying its maximum load 
of 120,000 lbs. the bolster carries 72,000 lbs. The truck bolster 
has been patented by Mr. Vanderbilt. One of them was re- 
cently tested to 188,000 Ibs. 

Our engravings also illustrate Mr. Vanderbilt’s arch bar 
truck with compression members, although the cars are not 
fitted with the truck which is shown in the engraving. The 
object of this design was to reduce weight in the trucks. In- 
stead of being in tension the bottom arch bar is in compres- 
sion. As a short strut, a channel is of greater value in com- 
pression than in tension. 

These cars are equipped with the Sessions-Standard friction 
draft gear, type C, Tower couplers with 5 by 7 in. shanks, Van- 
derbilt structural brake beams, cast iron wheels, McCord 
journal boxes and lids, Corning insert brake shoes and steel 
castings from the Commonwealth Steel Company, of St. Louis. 
In the table on page 104 a comparison of ‘the characteristics of 
a number of large capacity cars is given. 


NEEDED IMPROVEMENTS IN THE DESIGN OF: DRAFT 
GEAR. 





By R. A. Smart. 





Some discussion has recently been indulged in concerning 
the damaging effects to freight cars of the failure of couplers 
and draft gear to permit of proper curving. It has: been 
pointed out that while the contour lines laid down by the M. 
C. B. coupler committee provided for a maximum angle of 14’, 
there are-many couplers in service and on the market to-day 
which do not curve more than 2 or 3°. In such cases, when 
the angle of a curvature allowed is less than the normal 
amount, serious strains are set up in forcing the couplers to 
greater angles than they will naturally allow, which strains 
are thought to be responsible for a good deal of the damage to 
equipment, usually attributed to other sources. 

It has further been shown that even with proper contour 
lines the present draft arrangement leads to serious trouble 
with cars of unequal length on simple curves, cars of equal 
length on reverse curves, or in cases where one car is on a 
tangent and the adjacent car is on a curve. In such cases the 
center lines of adjacent cars at the point of coupling may not 
Coincide by an amount greater than the side play allowed the 


coupler, thus throwing serious transverse stresses on the draft 
rigging at various points. 

While it is quite likely that from time to time some improve- 
ments in methods of manufacture will be introduced which 
will result in closer conformity to the M. C. B. lines, it is im- 
probable that perfect lines and the consequent maximum angle 
of curvature originally provided for will ever be realized on 
all couplers sold. And even though this result should be at- 
tained, it seems that we are always going to have trouble with 
draft gear, unless some radical method is adopted in the gear 
itself which will take the matter squarely in hand and ration: 
ally provide for the difficulty. 

Opinions are not wanting from well-known authorities that 
the present design is adequate to meet all conditions. This 
seems very surprising, in view of the fact that evidences could 
be multiplied showing the damage inflicted, not only on coup- 
lers and draft gear themselves, but upon car bodies, truck 
frames and wheels. Many of these failures are attributed to 
other causes, such, for instance, as rough handling in the 
yards. The writer has, however, evidence that the real reason 
has in many instances been overlooked, and that the failure of 
couplers and draft rigging to curve properly is responsible 
for a great deal of damage. 

It is well known that, in theory, the properly designed draft 
gear should be made to swing about the center of the truck, 
so that two adjacent coupler shanks will be in the same 
straight line. Why should not the actual design approximate 
somewhat to this ideal condition? Of course it will be urged 
that such a gear will be too complicated and costly to apply 
and maintain. If, however, the present design were charged 
with the full measure of responsibility for damage which is 
due it, there might appear good reason for some radical 
changes. A few years ago, no one would have predicted that 
complicated friction draft gears, such as are now being sold 
in large numbers, would ever be applied to freight cars. But 
there is now no question that for some classes of service they 
are a necessity. So it may be that a better general design of 
draft gear, although somewhat more expensive than the pres- 
ent form, would be economy in the end. 

This subject has not received the attention which it merits, 
and it is one which is daily increasing in importance. It 
should be thoroughly discussed, with a view to either sustain- 
ing or disproving the charges preferred against the present 
design. 





MARCONI’S LATEST ACHIEVEMENT. 





In.an article by Mr. Wilfrid Blaydes, appearing in the “Elec- 
trical World and Engineer,” a fac-simile of the-tape record of 
what may be called a “Marconigram” is shown. The-tape was 
indented by an ordinary: Morse registering machine on board 
the S.S. “Philadelphia,” when 2,099 miles distant from the 
sending station. After overhauling and testing his plant at 
Poldhu, Cornwall, Mr. Marconi arranged the details concerning 
messages which were to be sent after him as he sailed west- 
ward to America. From the first no doubt of their success was 
entertained, and the inventor found he did not require spe- 
cially sensitive adjustments. The messages were always re- 
ceived in the presence of independent witnesses, and the 
tape-records were attested by the ship’s officers. What Mr. 
Marconi has accomplished has been done with a purely tem- 
porary installation at Poldhu, as far as aerial capacity is 
concerned. The electrical energy which has sufficed to send 
legible signals over 2,099 miles is about one-tenth of the supply 
which Mr. Marconi will have available as soon as the work 
of tower erection in England is completed. The tests on the 
“Philadelphia” show the nicety of “tuning” which has been 
achieved with these instruments. The “Umbria,” which fol- 


lowed the “Philadelphia” across the ocean one day later, failed 


to receive one of the signals which were certainly passing 
over her, 
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NEW SHOPS AT DU BOIS, PENNSYLVANIA. 





Buffalo, Rochester and Pittsburgh Railway. 





Capacity, 200 Locomotives per Year. 





These shops are specially interesting because the prelimin- 
aries and plans were drawn up by i.e motive power depart- 
ment of the B., R. & .’. Ry., with the assistance of Mr. R. H. 
Soule,.as consulting engineer, and Mr. William Forsyth, as 
mechanical engineer, although neither of these gentlemen 
followed them to completion. 

-The road is divided into the following principal operating 
divisions: 


Divisions. Miles. 
OS EE a PEO eet ee ee re Aree ere ree 94 
ore oa cain cas cw eaiencakeene dé euRate RR NRanaeNeuee 124 
i INI ss cdveuesdecoustwacedevs@anesteeoabncune 104 
ay lt III 0's shel cii-c. 0 vis acace cenudead vaceccedececdausea 38 
I I dc 5 ars Sa hies wencdnunneawasaseesenduasanedes 62 
nN coaster ios hs a hs awa Cub ERRe ska MaaRRENUKETROT 40 
Butler to Allegheny (over B. & O. tracks)...............0c0cceees ed 
Punxsutawney to Coalfields.... ................ 10 


The shops were located at Rochester, with facilities for an 
average of only about five engines per month for heavy and 
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able for the shop plant and yard, the location being in the 
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heart of the coal fields. 

The total number of engines to be repaired at Du Bois each 
year was 147, out of a total of 209. Provisions for expansion 
for five years at 15 per year, or for 75 engines, were made, a 
total of 200 engines of which would be dependent upon the 
new shops, or 17 engines per month. With an allowance of 
20 days for each engine in the shop, not including work which 
may have been done previously on the boiler in the boiler 
shop, each stall should turn out 1% engines per month and 
12 stalls would provide for 18 engines per month, which would 
be sufficient. The actual equipment at the present time in- 
cludes: 


eg | errr 
8 American type..............+. ; 
4 Switch en@ines................ 


¢neuneaeccduauadea lane 
sade Cimeanie Seceacenenne ‘47'S 
a 2a eS 


oc ova ds cucdenad u+sua deeddunsauaneadaeeusenee _- ? 
65 Moguls.......... diudanddadreacdevaacedhenak Gxakensateketieae 7 Ses 
25 Consolidations...............+.. wn 
SB TFWENGO WOE. oo. cc cccccccccass ee * 


"he total is 183, and 20 additional engines are maintained 
by this road. The average weight is 130,000 pounds, 
and the average tractive power 25,000 pounds. There are 
now on order 10 twelve-wheel engines of 170,000 pounds, 
having 33,700 pounds tractive power, and 10 consolidation 
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Map of B., R. and P. Ry. 
LOCOMOTIVE SHOPS AT DU 


light repairs: Bradford, with a capacity of about seven 
engines per month, for lighter repairs, and Du Bois, about 
1.5 engines pef month, light repairs. The total capacity was 
about 14 engines per month for heavy and light repairs, and 
the southern portion of the road, as shown in the sketch 
map, was seriously handicapped for lack of shop facilities. 
In all there were but 5 shop pits for heavy repairs. What- 
ever may be done for future improvement at -the north end of 
the road the territory naturally divides into two portions at 
Clarion Junction, and the new shops at Du Bois were planned 
to completely maintain all engines assigned to the middle, 
Clearfield and Pittsburgh divisions, and to do all new firebox 
work for the Rochester and Buffalo divisions; the Rochester 
and Buffalo shops to continue to deal with light repairs on 
the Rochester and Buffalo divisions, up to and including tire 
turning and flue renewals. At Du Bois 32 acres were avail- 

































The Proposed Transverse Plan. 


BOIS, PA., BUFFALO, ROCHESTER AND PITTSBURGH RAILWAY. 


engines of 180,000 pounds and 41,100 pounds tractive power. It 
was assumed that about one-third as many boilers as engines 
would be under repair at one time, or 6 boilers, and the same 
was applied to tanks. For 12 engines at 45 ft., 6 boilers at 
35 ft., and 6 tanks at 30 ft., 930 ft. of track room would be 
required. A two track shop would need to be 465 ft. long, 
and a three track shop 450 ft. It was decided to use a 
length of 524 ft. and a “longitudinal” track arrangement was 
decided upon, although a plan for a “transverse” track shop 
was made by the officers of the road for comparison of the two 
systems. An opportunity to compare the two systems seldom 
presents itself and both plans are presented here as a study. 


The Transverse Plan. 


This is termed the “old” plan. It was believed to furnish 
the best facilities for the least cost, and to provide for ample 
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extensions. The distances from shop to shop were not be- 
lieved to be materially affected by the track arrangement 
inside the erecting shop. In this plan all the buildings may 
be extended. Particular stress was laid on the short distance 
between the locomotives on the erection floor and the machine 
shop, this being considered more vital than any other distance. 
In fact, all the distances from the machine shop to various 
other departments were made low, and this is made clear in 
the tabular comparison which follows, although other trans- 
porting distances about the plant are somewhat greater in 
this plan than in the other. It is worthy of note that with 
the exception of the distance from the erection shop to the 
roundhouse, the distances from that shop are lower when 
expressed in a total than in the longitudinal plan. By moving 
the roundhouse nearer the other buildings these distances 
would have been much less. 

The advocates of the old plan question the advisability of 
adding greatly to the length of shops, because of increasing 
the distances from the engines to the machines and upsetting 
the internal arrangements. This pian employs but one crane 
instead of two, but obviously two, one heavy and one light, 
eould be used, and in either case a number of small post 
cranes for the machine shop are required. For convenience 
in crossing the shop the passages are frequent and parallel 
in this plan, which was considered exceedingly important. 
In a transverse shop the height of crane lift for the large 
crane is lower than in the otner, because the engines are not 
lifted over each other. For this reason the erecting shop may 
be placed next to tue wall of a shop, the central bay of which 
is higher than the side bays. And in any case the cranes 
may be carried on comparatively low runways. 


The Longitudinal Pian. 


The distance from shop to shop, measured from center to 
center, when taken as a whole, are less in the “new” plan, 
which was adopted by recommendation of Mr. Soule. All of 
the buildings may be extended. This plan does not depend 
upon the transfer table (and in fact the one shown may never 
be built). Every part of the yard space is available-from 
some track. Engines may be brought directly to the shop 
and delivered directly therefrom, without the transfer table 
process. Two cranes are required to lift an engine, but they 
are also available for continuous use. The roof truss 
spacing is independent of the location of the engines and may 
be made to suit the roof independently of other considerations. 

In this comparison of distances between the old and new 
plans all the measurements are taken between the centers of 
the spaces. It should be carefully studied in order to note 
the relative importance of the distances, because the totals 
do not in all cases tell the story. 


The Adopted Plan. 


The machine, boiler and tank shops are provided for in a 
building 134 x 524 ft. in size, the blacksmith shop is 80 x 141 
ft., the power house 63 x 93 ft., the office and storehouse 
60 x 120 ft., and in addition to these is a 30 x 60 ft. oil house, 
a 16 stall roundhouse and a 26 x 140 ft. coal, coke and bar iron 
storage. A straight track runs from the roundhouse across 
the entire shop space, with turntables for connection to the 
blacksmith shop and yard tracks. A straight tunnel for pipes 
and wires extends from the power house to the roundhouse 
and drains toward the roundhouse. The plant is lighted and 
driven by electricity. These and the special features of the 
buildings will be described and illustrated in detail in future 
issues of this journal. 

We acknowledge the kind assistance of Mr. C. E. Turner, 
superintendent of motive power; Mr. F. D. Hyndman, master 
mechanic, and Mr. W. R. Maurer, chief draftsman of this 
department, in connection with this description. 


B. R. & P. R. R. DU BOIS SHOPS. 


Comparison of Distances, Old and New Plan 

“Old Oo “New” or 
Tremaverse Longitudinal 
—— feet. Plan, feet. 

From Roundhouse of Turntable to Machine shop .. 450 275 

: : Boller sho 

“ “ 6 op.. 
** Blacksmith shop. 350 
** Storehouse 530 


se “ Ty 
6 “ “ 


From Machine Shop to Roundhouse 

* Boiler sho 

Erecting shop 

re es ** -* Blacksmith shop 
“ “ Storehouse 


“ “ “ “ 


* Machin 


“ “ “ 
“ “ 6 


** Blacksmith shop 
** Storehouse 


se “ “ 


Totals 


From Erecting Shop to Roundhouse 
achine shop 
** Boiler sho 
- . ‘ “ Blacksmith shop 
** Storehouse 


“ “ 


From Blacksmith Shop to Roundhouse 

* Machine shop 
** Boiler sho 
* Erecting shop 
“* Storehouse 


“ec “ 


F rom Storehouse to Roundhouse 

* Machine shop 

Boiler sho 

43 ** Erecting sho 
Blacksmith shop 


“ “ 


F rom Roundhouse 1,610 fe et. 
Machine shop 1,605 
Boiler sho i395 ci 
Erecting shop y 1,020 “ 
Blacksmith shop b ? 1,285 “ 
Ns 55s S-bid dances ceenswaKccaseencubenes 1,340 “ 


MN ak cts Accdnanes cascscepenebedndeccceacesseen 8255 “ 





COMPARATIVE TESTS OF OIL BURNING LOCOMOTIVES, 
SOUTHERN PACIFIC RAILWAY. 


Mr. H. J. Small, superintendent motive power of the South- 
ern Pacific, has sent us an interesting account of tests made 
recently on that road with oil fuel on a Cooke simple engine 
and a Vauclain compound having a Vanderbilt firebox. These 
tests were very carefully made under the personal direction 
of Mr. H. Stillman, engineer of tests, and they represent the 
best practice in oil burning on locomotives. Engirie No. 1723 
is a Vauclain compound with a Vanderbilt firebox. Engine 
No. 1625 is a simple engine, with an ordinary firebox, built 
several years ago by the Cooke Locomotive Works. The 
tests covered two round trips with each engine between Los 
Angeles and Indio, under ordinary service conditions as is 
usual in such tests, and the conditions were as nearly alike as 
the traffic would allow. The profile of the road is given in the 
accompanying diagram. 

The compound engine with the Vanderbilt boiler showed an 
advantage of 9.42 per cent. in equivalent evaporation, 17 per 
cent. in ton miles per gallon of oil and 7 per cent. in ton miles 
per gallon of water, these figures being based upon the totals 
and averages. Mr. Small states that the Vanderbilt style of 
boiler shows every evidence of proving to be a satisfactory one 
for oil burning, from the céact that there is an entire ab- 
sence of seams, staybolts, or crown bolts in the furnace to be 
affected by the extreme heat generated, which in an ordinary 
firebox causes more or less trouble from leakage. 

The Kern River fuel oil had the following characteristics: 
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Profile of Southern Pacific, Los Angeles to Indio. 











SERVICE TESTS, SIMPLE AND COMPOUND MOGUL LOCOMOTIVES ON LOS ANGELES DIVISION, JANUARY, 1902. 


TWO ROUND TRIPS EACH ENGINE 
Number of test .. 


ee eT eee ea 1 2 
Number and class of engine........ 1625 Class E. D. 
Builder and kind of engine......... Cooke. Simple. 
tf see ee 20 by 28 
ee eye ee eee Los Angeles Indio to 
to Indio. Los Angeles. 

ee Ge WUE sake tanseraveceasend se Jan. 21 & 23. Jan. 22 & 24. 
Number of train, through freight.... 244 243 & ext. West. 
Ok Se UE Oe eae eee Kern 
Schedule time between terminals..... 19 hrs. 10 min. 20 hrs. O min. 
es GE OEE esc eseicncceues 18 hrs. 49 min. 22 hrs, 21 min. 
ees DE SED. ac aicas acneednde 13 hrs. 28 min. 14hrs. 2 min. 
Time lost during test (standing) .... 5 hrs. 21 min. 8 hrs. 19 min. 
Mean running time between terminals, 

ie, EN Me Swevdieaceneswueed saws 19.3 18.5 
Number of stops made ..........00. 24 33 
Maximum steam pressure (gauge)... 188 Ibs 187 lbs. 
Minimum steam pressure (gauge).... 160 lbs 135 Ibs. 
Average steam pressure (gauge)..... 178 lbs. 179 Ibs. 
Maximum temperature of smoke box.. 800 degs. F. 763 degs. F. 
Mean temperature of smoke box..... 665 degs. F. 658 degs. F. 
Mean temperature of feed water..... 60 degs. F. 60 degs. F. 
Gallons of water evaporated ........ 25,732 30,286 
Pounds of water evaporated......... 214,429 252,379 
eee GE Gin WUEMOE 6s ccccccccecss 2,510 2,969 
Dee GE GEe WTO s co céccccscsces 20,078 23,752 
Pounds of water evaporated per pound 

CO. bhesedecd hte iweeiwveuaeens 4 10.68 10.62 
Equivalent water evaporated from and 

SS 21S GOGh Pics wccdvccecciscoce 12.921 12.825 
Pounds of water evaporated per gal- 

Me OF Oe spit ckieaa enw eex us 85.44 84.96 
Equivalent water evaporated from and 

OS SAR GO. Fe vcccccccocscececs 110.54 102.26 
Gallons of water evaporated per gal- 

ff rrr rrr eee 10.25 10.20 
Equivalent water evaporated from and 

TH 21S GOR. Pesevccvseosesececse 12.40 12.34 
Pounds of water evaporated per square 

foot heating surface per hour...... 5.39 5.34 
Pounds of water evaporated per square 

foot, equivalent per hour.......... 6.526 6.46 
Engine miles run per 1,000 gallons oil 103.5 87.5 
Engine miles run per 1,000 gal. water. 10.06 8.54 
Number of loaded cars in train (mean) 30.5 180 
Number of empty cars in train (mean) 3 22.7 
Total number of cars in train (mean). 33.5 40.7 
Weight of train in M’s (mean)...... P 1,692 1,664 
Weight of train in tons (mean)...... 846 $32 
ee aaa 258.8 258.8 
Gross ton mileage....... aia e.6a 4 Ore 219,114 215,322 
Ton miles per gallon of water....... 8.434 7.107 
Ton miles per gallon of oil.......... 87.34 72.49 
Ton miles per pound of oil.......... 10.92 9.06 





OIL BURNING. 
BETWEEN LOS ANGELES AND INDIO. 


8 4 Totals and Averages. ‘ 
1723 Class E. F.—1 1625 EB. D. 1723 E. F.—1 
Baldwin. Compound. Simple. Compound. 


15% and 26 by 28 


20 by 28 15% and 26 by 28 
Los Angeles Indio to : 
to Indio. Los Angeles. Two round trips. 
Jan.14&16. Jan. 15 &17. between 
244 243 Los Angeles and Indio. 


River District. 
19 hrs. 10 min. 
19 hrs. 23 min. 
13 hrs. 54 min, 


20 hrs. O min. 
20 hrs. 0 min. 
14hrs. 4 min. 


39 hrs. 10 min. 
41 brs. 10 min. 
27 hrs. 30 min. 


89 hrs. 10 min. 
39 hrs. 23 min. 
27 hrs. 58 min. 


5 hrs. 29 min. 5 hrs. 55 min. 13 hrs. 40 min. 11 hrs, 24 min. 
18.7 18.5 18.9 18.6 
24 81 28.5 27.5 
199 lbs. 198 Ibs. 188 Ibs. 199 Ibs. 
173 Ibs. 167 Ibs 135 Ibs. 167 Ibs. 
188 Ibs. 184 Ibs. 178% Ibs. 186 Ibs. 
675 degs. F. 700 degs. F. 800 degs. F. 700 degs. F. 
619 degs. F. 625 degs. F. 662 degs. F. 622 degs. F. 
60 degs. F 60 degs. F. 60 degs. F. 60 degs. F. 
24,979 29,150 26,018 54,129 
208,162 242,913 466,808 451,075 
2,235 2,603 5,479 4,838 
17,880 20,824 43,832 38,704 
11.642 11.66 10.65 11.654 
14.087 14.12 12.885 14.101 
93.136 93.28 85.20 93.232 
112.70 112.92 105.080 112.81 
11.176 11.198 10.226 11.188 
13.523 13.550 12.37 13.537 
4.64 5.19 5.36 4.92 
5.614 6.280 6.486 5.956 
115.79 99.42 95.03 107.00 
10.37 8.878 9.24 9.562 
33.6 28.4 24.2 81 
1.5 §.2 13.8 8.3 
35.1 33.6 37 34.3 
1,681 1,788 1,678 1,735 
840.5 894 839 867 
258.8 258.8 517.6 517.86 
217,690 231,546 434,436 449,236 
8.712 7.942 7.752 8.296 
97.40 88.946 79.31 92.849 
12.18 11.118 9.79 11.606 











In the accompanying table the data and results of the tests 
are given. The train weights do not include the engine and 
tender. Helper engine mileage is allowed for in the gross 
ton mileage. The water evaporation per square foot of 
heating surface per hour includes the total time of the 
tests. The form of oil burner used in the tests was the 
“Sheedy,” with the Southern Pacific furnace and draft ap- 
Pliances, 

The weight of the compound engine is 176,640 pounds, with 
153,880 pounds on the drivers and 22,760 pounds on the trucks. 
The heating surface is 2,240 sq. ft., of which 177 sq. ft. are 
in the firebox. The firebox is 10 ft. 5 ins. long and 59 ins. 
in diameter over the corrugations. The tender carries 6,000 
gals. of water and 3,000 gals. of oil. 

The simple engine has 62 in. drivers, 2,114 sq. ft. of heating 
Surface and weighs 126,000 Ibs. on driving wheels. It is a light- 
er engine than the compound. «as a result of these tests the 
Sout.ern Pacific has ordered twenty more of these compouncs 
Vith V.nderbilt boilers, making twenty-five In all. 





The annual report of the Pennsylvania Railroad recognizes 
the necessity for the extension of the company’s lines into 
New York, and the desirability of connecting directly with the 
Long Island Railroad. To do this, tunnels would have-to be 
constructed, but the depth below the surface and the gradients 
which the topographical conditions would render necessary 
seemed to make operation by steam power impracticable. Elec- 
tricity as a source of power is well adapted to the conditions. 
The greater part of the necessary property has been secured 
at reasonable prices. On account of the novel engineering in- 
volved, a commission was appointed to thoroughly study the 


whole subject and prepare plans. Colonel Chas. W. Raymond, 
U. S. Army, is chairman, assisted by Mr. Gustave Lindenthal, 
Mr. Wm. H. Brown, chief engineer of the Pennsylvania Rail- 
road, Mr. Chas. M. Jacobs and Mr. Alfred Noble. This com- 
mission will have general control of the undertaking. Mr 
Jacobs will have direct charge of the North River section, 
and the East River section will be under Mr. Noble’s super- 
vision. The study of the project has progressed far enough to 
prove its practicability, and the commission will have the 
choice of several plans.‘ 
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CURVE RESISTANCE TESTS AT WEST ALTON, MO. 





St. Louis, Keokuk & Northwestern R. R. 


Tests Made With Dynamometer Car on 7% Degree Curve. 





By Max H. Wickhorst, Engineer of Tests of C., B. & Q. Ry. 





The tests described below were made at West Alton, Mo., 
primarily to determine the relative résistance of a train on 
straight track and curves at this point. The straight track, 
which is tangent to the curve, has a grade of about 5 per cent. 
and the curve is 744°, with about 0.33 per cent. grade. The 
purpose of this article is to give results of curve resistance 
tests which were made with our dynamometer car, and which 
we have reduced to pounds per ton per degree of curve. The 
tests were made on the 10th of September, 1901, with a train 
of 19 cars, including the test car and the way car, or a total 
tonnage of 635 tons behind the engine. The cars were mostly 
gondolas loaded with coal, and a list of the cars, showing scale 
weights, is given below: 

Cars Used in Tests Numbers 9, 10, 11 and 12; in Order Beginning 


at the Head End. 
Weights—— 








Number. Initials, Kind. Empty. Loaded. Capacity. Lading. 
90,151 cC., B. & @. Test. 38,300 38,300 Witcs «eden 
26,069 L. & N. Gond. 24,000 3 Coal 
26,445 L. & N. Gond. 24,400 78,000 50,000 Coal 
28,819 L. & N. Gond. 23,300 77,900 50,000 Coal 
27,220 L, & N. Gond. 21,100 68,300 40,000 Coal 
26,732 L. & N. Gond. 24,100 78,700 50,000 Coal 
57,372 Southern Gond. 29,600 93,000 60,000 Coal 
33,845 L. & N Gond. 26,200 94,200 60,000 Coal 
28,586 L. & N. Gond. 19,800 62,400 40,000 Coal 
1,650 L.E.&St.L. Gond. ...... 71,000 50,000 Coal 
56,537 Southern Gond. 22,300 68,500 40,000 Coal 
26,748 L. & N. Gond. 19,800 66,000 40,000 Coal 
26,567 L. & N. Gond. 20,300 65,300 40,000 Coal 
20,630 c., B. & Q. Box ~ 23,800 64,900 40,000 Coal 
18,749 C., B. & Q. Box 24,100 64,700 40,000 Coal 
13,379 C., B. & Q. Box 21,600 52,600 50,000 Coal 
3,107 H. & St. Jo. Box 22,400 63,200 40,000 Coal 
11,979 C.,B. &Q. Box 22,900 55,800 40,000 D. pipe 
162 StL,AK&NW Way 30,000 A rr 
ROI DIED be kbccsddaccenadccusened 1,270,600 
OE WD, ecks ci ddanecsccdadesectxes 635.3 


Most of the trucks of the gondola cars were in a condition 
of poor repair, and the cars were down on their side bearings. 
Four tests were made with this train, starting from the main 
line of the West Alton yards and ending at Bellfontaine 
bridge. 

The engine was fitted with a Boyer speed recorder, this be- 
ing placed in the cab, and the engineer instructed to maintain 
uniform speed throughout each test. The object of having 
speed as near uniform as possible throughout any test was to 
avoid the necessity of making acceleration or retardation cor- 
rections. The speeds selected were 10, 15, 20 and 25 miles 
per hour, respectively. In the test car we obtained a record 
of the drawbar pull, time and distance. As regards drawbar 
pull, the test car is supplied with a hydraulic dynamometer 
Which has a piston fitted to the cylinder, without packing rings, 
and in calibrating the dynamometer a dead-weight gauge tester 
was used. The time record was obtained by means of a pen 
connected with an électro-magnet and clock, so as to show 
automatically intervals of 10 seconds. As regards distance, 
Tecord was made showing when the test car passed various 
points, such as mile posts, beginning of curves, end of curves, 
etc. For the purpose of working up the records we divided 
each one into eight sections, as shown on the sample record 
given herewith. Section No. 1 represents 1/5 mile north of the 
beginning of the curve, that is, from the point where the train 
strikes section No. 1 to the beginning of the curve, represent- 
Ing 1/5 mile of track. Section No. 2 represents a distance 
qual to the length of the train from the point where it enters 
the curve. Section No. 3 terminates where the train starts 
to leave the curve again for the straight track, and this sec- 
tion represents the portion of track where the whole train was 
on the curve. Section No. 4 represents the portion of track 
from where the head end of train leaves the curve to a dis- 

tance south equal to the length of the train. Section No. 5 
represents 1/5 mile south of this. Sections 6, 7 and 8 repre- 
Sent 15 mile consecutively. 


After the tests were made, levels were run over this piece 
of track and the average grades of the various sections are 
also shown on the sample diagram. These averages are for 
a distance one-half the train length from the beginning of 
the section to one-half the train length from the end of the 
section. In working up the results we first determined the 
average total drawbar pull for each section, then calculated 
the drawbar pull per ton, actual. This was corrected for any 
acceleration or retardation there may have been in the section, 
using the formula: 

V 
R, — 91.2 — 
8s 
where R, equals acceleration in pounds per ton, positive or 
negative. V equals the difference in velocity in miles per 
hour between beginning and end of the section. S equals sec- 
onds in going over the sections. These results then give the 
drawbar pull per ton for uniform speed. 
Next we corrected this for grade by the formula: 
R, = 20 G, 
where R, equals grade resistance in pounds per ton, and G 
equals grade in per cent. 

The residual then gives frictional resistances, including 
curve resistance, if any. To determine the normal frictional 
resistance with the cars under consideration, we took the 
average of the results obtained on straight track. For the 
section where the whole train was on the curve, we subtracted 
the normal frictional resistance from the residual obtained 
above, which then gives the additional resistance due to the 
curve. As this was a 714° curve, we divided the results by 7% 
and got the curve resistance per degree. Where the train was 
entering or leaving the curve, we multiplied the results ob- 
tained as before, by 2, and thus got the curve resistance 
per ton per degree. The results of the four tests are shown 
in the table herewith, which gives the initial, final and aver- 
age speed for each section of each test, and also gives the 
drawbar pull in pounds as follows: 

Total actual, per ton actual, per ton corrected for accelera- 
tion, per ton corrected for acceleration and grade, per ton due 
to curve, per ton per degree of curve, per ton, average on 
straight and level track, per ton average per degree of curve. 

Results of the four tests, showing the average frictional 
resistance reduced to straight and level track, and also resist- 
ance per degree of curve for the four tests, are given in the 


following table, expressed in pounds drawbar pull per ton: 
Friction, straight Curve resistance, 





Test No. and level. per degree. 
Ds ccakecdcddewsuaccetas Gibcacaguetestaesadauate 1.99 
Wk cincendds cadderavacne Geeedeuacnesddunaccmaesto 1.58 
Meee deca Chundariundnenad 4 DAE, Serer eon ee 1.65 
Etissdacacwacsesactaxcses Biick¢ckaserdocndensoe 1.67 

BPONGR I ioc dic canadien GO Cas denciussycccwisect 1.72 


It will be noticed that the average resistance per ton reduced 
to straight and level track we found to be 3.83 lbs. for these 
cars under the conditions at the time. The average weight 
of the cars was 33.4 tons per car and an average speed of 
about 15 miles per hour. The curve resistance we found to be 
1.72 Ibs. per ton per degree of curve on this 7%° curve. Curve 
resistance is usually taken as equal to 0.5 to 0.7 lb. per ton 
per degree of curve. The results of the West Alton tests give 
a high figure for curve resistance. I understand the Pennsyl- 
vania road made some tests of a similar nature, which also 
gave a figure for curve resistance considerably higher than 
that usually taken. This matter is of some importance, and 
we hope at some time to make further tests under various 
conditions. 

A sample diagram is given herewith showing test No. 11, 
which may be of interest as showing the composition of train 
resistance at various points respectively. It also shows the 
nature of the records taken in the test car. These tests were 
made for Mr. Henry Miller, assistant superintendent of the St. 
Louis, Keokuk & Northwestern Railroad, at Hannibal, Mo., 
and I am indebted to him for the privilege of recording these 


results. 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements.— Nothing will be inserted in this journal for pay, EXCEPT 
IN THE ADVERTISING PAGES. The reading paces will contain only such 
matter as we consider of interest to our readers. 


Contributions.—Articles relating to railway rolling stock construction and 
management and kindred topics, by those who are practically acquainted 
with these subjects, are specially desired. Also early notices of official changes, 
and additions of new equipment for the road or the shop, by purchase or 
construction. 


To Subscribers.— The AMERICAN ENGINEER AND RAILROAD JOURNAL 
is mailed regularly to every subscriber each month. Any subscriber who fails 
to receive his paper ought at once to notify the postmaster at the office of 
delivery, and in case the paper is not then obtained this office should be 
notified, so that the missing paper may be supplied. When a sub- 
scriber changes his address he ougiit to notify this office at once, so 
that the paper may be sent to the proper destination. 





Suburban service has not, as a rule, been considered suf- 
ficiently important to require special locomotives, and in most 
cases old and light road locomotives are used. Conditions 
are, however, changing, especially in large cities, where the 
competition of electric roads is felt and suburban service is in 
some cases the most difficult to manage of all passenger ser- 
vice. For this reason the new suburban locomotives of the 
New York Central seem exceedingly important. This road is 
not materially affected by electric road competition, but to 
handle heavy local trains on fast schedules out of New York 
City very powerful locomotives are required. This led to the 
ucsign of the handsome engines illustrated in this issue. Not 
only are these engines heavy, they are powerful, with a heavy 
weight on driving wheels, large cylinder and boiler capacity, 
and ample grate area. Instead of a separate tender a good sup- 
ply of coal and water is carried on the engine, and the disposi- 
tion of it is admirable. Other roads are considering the con- 
struction of special suburban engines,and the drawings which 
we present will doubtless aid in the movement toward sitable 
locomotives for this important business. The factor most 
needed appears to be high accelerating power with ample boiler 
capacity, combined with a construction which permits of run- 
ning in either direction. This design is certainly skilful, and 
it appears to be entirely successful. We cannot forbear the 
remark, however, that suburban cars are often much heavier 
than the actual necessities seem to demand, and the great 


weight of this engine suggests a study of the weight of sub- 
urban service cars. 


Curve resistance has ordinarily been reckoned at about 0.5 
to 0.7 Ib. per ton. It has been stated to be as low as 0.43 Ih., 
but Wellington proved fourteen years ago that it was far great- 
er than these figures and that it depended upon the speed. [n 
this issue are the results of recent tests on the “Burlington” 
by Mr. Max H. Wickhorst, engineer of tests of that road, 
which tend to confirm Wellington and show that under the 
conditions of an average speed of about 15 miles per hour the 
resistance on a 7.5° curve is two or three times as much as the 
generally accepted amount. Mr. Wickhorst finds it much 
greater than Wellington did at this speed. General deduc- 
tions on these results should not be made, but it is safe to say 
that the effects of curvature are generally underestimated. 
Mr. Wickhorst expects to pursue this investigation further, 
and we hope to present his conclusions after trials on various 
curvatures and at various speeds in a future issue. 





A great many malleable iron castings are now used in con- 
nection with rolled steel sections in car and truck construc- 
tion and similar work. An important item in their design 
seems to have been rather generally overlooked. The malleable 
casting makers tell us that they could furnish castings more 
promptly and at a lower price in many cases if they were 
made with “chipping strips,” which would reduce the areas 
of the surfaces requiring grinding for fitting against other 
surfaces, such as the flanges on webs of rolled steel shapes. 
Unless a large bearing area is required, narrow fitting strips 
are quite as satisfactory, and they require very much less time 
and labor in grinding than castings, the entire bearing sur- 
faces of which must be ground to a fit. This becomes im- 
portant in connection with an order for several thousand 
cars, and here is a chance for the drafting room to save 
quite a little expense. 





Those who have used Vanderbilt boilers for oil burning 
have expressed very favorable opinions of their advantages 
with that fuel, because of their freedom from riveted seams 
in the region of greatest heat effect, but from the facts pre- 
sented elsewhere in this issue, it appears that the conditions 
of combustion or of heat absorption must be better than in 
the case of fireboxes of the usual form. The results of the 
careful tests of Mr. Howard Stillman on the Southern Pacific, 
which, through the courtesy of Mr. H. J. Small, are pub 
lished in this issue, indicate an unmistakable gain in evapora- 
tive effect. A compound locomotive would be expected to do 
more work, per gallon of oil, than a simple engine, but the 
figures show an important difference in the boiler perform- 
ance as well. In “equivalent evaporation” the advantage 
of the Vanderbilt boiler was 9.42% in this case. 





The Baldwin Locomotive Works recently celeprated the con- 
struction of their 20,000th locomotive, and. the 70th year of 
continuous operation. It was a memorable occasion, and 
among the guests were many whose lives and abilities have 
been devoted exclusively to the development of transportation, 
and particularly the development of the locomotive, without 
which the present condition of this country would be an im- 
possibility. We congratulate the Baldwin Locomotive Works. 
It is something to have built one locomotive; it is more to 
have built 20,000, and it is a truly great accomplishment to 
have built up an establishment with a capacity of 1,500 loco 
motives per year, and to do this with an organization, unique 
in its management of a force of 11,000 men. A system which 
erects a complete locomotive in 24 hours, and sends it out for 
delivery 48 hours after the boiler comes into the erecting 
shop, is worthy of admiration. The mantle of Matthias W. 
Baldwin has fallen upon the shoulders of c-ble and skilful 
men. 
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COMMUNICATIONS. 


TREATMENT OF SPECIAL APPRENTICES IN THE SHOP. 








To the Editor: 

As one who has been an observer of, as well as a work- 
man among, special apprentices in railway shops, I wish 
to take exception, in a measure, at least, to the remarks 
of “A. A. G.” in your March issue. I can answer the editor’s 
note without hesitation; the difficulty is to be overcome by the 
special apprentices themselves. But granting, for the sake of 
argument, that “A. A. G.” fs correct in his statement, can you 
blame the machinists? Here we have 50, 100 or 300 men who, 
from positions as messenger, blue printer, water carrier, or 
what not, have gradually worked up through years of service 
until they have become full fledged machinists. To this trade 
they have adhered for years, perhaps for years drawn the same 
wages. Along come the technical graduates, sons of directors, 
friends and sons of officials, and expect to receive from the 
machinists that which is their stock in trade, viz., the full 
knowledge of the machinist, in half the time, without remu- 
nerating their teachers. Is this the manner a lawyer or phy- 
sician deals out instruction and advice—gratis? But the ma- 
chinists are, as a rule, willing to lend a helping hand, and in 
a few years they see all the special apprentices advancing by 
steady strides to positions above them. Is it any wonder that 
in a few cases an old and skilled machinist should look with 
envy upon one of these young men ag he begins his course? 
But, on the other hand, I believe that the skilled machinists of 
our railway, locomotive and car shops are liberal-minded, 
whole-hearted men, who are only too glad to assist the spe- 
cial apprentice in every possible way. But you must not ex- 
pect the machinists to do it all. The special apprentice has 
a part to fulfill. 

If the special apprentice enters a shop with the idea that he 
“knows it all,” and that the workers, the wage earners, are 
beneath him, he will not see the best of the men coming up, 
and on bended knee proffering their services. No. We do not 
want workmen who will bow in submission; it is unmanly. 
But the special apprentice who comes to the shop with the feel- 
ing that he has years of information to acquire, and that the 
men in the shops are the ones who possess that information, 
with a very little common “horse” sense will soon come to 
respect and honor those men, and will find them always ready 
to assist and impart information. 

I know of cases of special apprentices in railroad shops who 
were afraid of soiling their hands and clothing, who always 
had some different method of doing work, who always knew 
how to do everything, and always had an opinion to express, 
and they found the shop conditions just about as intolerable 
as “A. A. G.” They would be sent to the foundry to borrow 
the blast furnace, or to the pattern shop for a half-round 
Square, or taken out on a bitter cold night to hunt the ‘‘Elbert- 
ritschel.” These are facts, not fancies, and the special appren- 
tice who “pursues the even tenor of his way,” minding his own 
business strivine to attain pertection, willing to perform what- 
ever duties are imposed upon him, and following the rules of 
common courtesy with his associates, is sure to meet with 
success, 

But the special apprentice must not be treated as a “little 
tin god” because he has had the advantage of a college train- 
ing. He must be taught from the start that he is no better 
than the other workmen, and that only by “keeping ever- 
lastingly at it” can he hope to be advanced. He must be 
treated as other workmen are treated, and no advantages given 
or favoritism shown, and should not be advanced over practical 
men unless his ability warrants the advancement. 

It may be the case that in some shops too much attention 
is shown the special apprentices, which would ‘doubtless bring 
about the results mentioned by “A. A. G.” 

“ENGINEER.” 








To the Editor: 

I wish to comment upon, and answer, through my persona! ex- 
perience, the question asked in your editorial note upon the treat- 
— of special apprentices in shops on page 82 of your March 
number. 


Tt has been asked, “Is not the workman’s ill treatment of and 


wrong attitude towards the special apprentices to be overcome by 
the apprentices themselves?” I think that an answer in the affirma- 
tive is most decidedly the only one whicu can be made to this 
question. 

I am at present a student in the mechanical engineering course 
at Cornell University, expecting to take my M. E. degree this 
spring, but I have served part of my time as special apprentice 
during the past two summer vacation months in the shops on a 
large road in the Middle West. 

When I first entered the shop I found there a special apprentice 
who was very much disliked by the workmen, and I was naturally 
anxious to discover the cause of his unpopularity. Unwillingness 
to help men, an overbearing and haughty manner, and a tendency 
to disagree, are not points in favor with any workman. LKspecially 
is this so in the case of a man who comes into a shop under dif- 
ferent conditions than his fellow workman. Some of these charac- 
teristics I quickly noted in the unpopular apprentice, trying at 
the same time to correct them in myself, and in a gentlemanly wa 
to become one of the men. . 

Although I was looked upon unfavorably at first, because of 
the fact that I was a special apprentice, I did not suffer any ill 
treatment, and in less than a month I was on the same footing in 
the shop as any new workman. Moreover, the fact that I was a 
“special” had in a large measure been lost sight of by the men with 
whom I had to work. 

After graduation I expect to return to these shops in order 
that I may serve my time out, and it is with the greatest pleasure 
that I look forward to the renewing of acquaintances and -friend- 
ships with some of the men. I will say from personal experience 
that the average “special” is over-impressed with his own ability, 
knowledge and importance when he enters.a shop, and a display 
of this quicklv places him in disfavor. I firmly believe the best 
thing a special can do, upon entering a shop, is to keep his mouth 
closed and his eyes open, and to give information only when he is 
asked. He will thereby win the favor and good will of the shop 
men. It is, therefore, upon these grounds that I assert that a 
special apprentice must look to himself for his treatment by the 
men in the shop, and not rely upon the fact that he is a special ap- 
prentice, and is a little better than his fellow ee ‘iafa 


[Editor’s Note——To face and overcome opposition and prejudice 
is one of the most important accomplishments in the career of 
anyone. It is well that the special apprentice should be obliged 
to do this at the start. and that his way should not be unnaturally 
smoothed. To gain the confidence and respect of the shop is a 
necessity to advancement. Those who cannot do this should not 
continue, but try something else.] 


- 





The Atchison, Topeka & Santa Fé Railway has been experi- 
menting with its new tandem-compound decapods (see Amer- 
ican Engineer, February, 1902), on the three per cent. grade 
up the Cajon Pass in the Sierra Nevada Mountains. The load 
hauled by one of these engines is reported to be 703 tons, and 
the length of the grade six and one-half miles. This is be- 
lieved to be the heaviest load ever taken over such a grade 
by one engine. 





The kindling of fires in locomotives has been reduced to a 
very inexpensive item on the Chicago & Northwestern Rail- 
way by the employment of strips of refuse from the manu- 
facture of oak barrel staves. A bundle of these, of the length 
of an ordinary barrel stave, costs about 2% cents and is suf- 
ficient for kindling a fire. If there is need of haste another 
half bundle is added. This low cost is made possible by mak- 
ing use of convenient material which is accessible along the 
line of the road. 


‘Lhe “Railway and Engineering Review,” of Chicago, pub- ° 
lished a notable special number March 15, devoted to the 
subject of maintenance of way, with a construction supplement. 
It was prepared for the annual convention of the American 
Railway Engineers and Mai.tenance of Way Association, an 
is the best of the special numbers of the papers prepared for 
that convention. 
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Superintendent of Motive Power and Rolling Stock. 
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HEAVY 6-COUPLED SUBURBAN LOCOMOTIVE. 


New York Central & Hudson River Railroad. 





American Locomotive Company—Schenectady Works. 


The fact that locomotives as powerful as tuis one are reé 
quired to handle suburban trains, is impressive of the severity 
of present schedules. The heating surface of this engine is 
2,437 sq. ft., while that of the largest 8-wheel engine on the 
Chicago & Northwestern is but 70 sq. ft. greater. This engine 
has a two-wheel leading truck, 63-in. drivers, a six-wheel truck 
under the tender, and 20 by 24 in. cylinders. The grate area 
is 62 sq. ft., and the fuel is anthracite coal. ' 

For runs of about 75 miles large tender capacity is not re- 
quired, but in the compact space 3,700 gals. of water and 5 tons 
of coal are carried. The engines are very powerful, and much 
heavier than any other suburban class ever constructed. If 
one section of a suburban run out of New York City, these en- 
gines cover 48.2 miles in 100 minutes, with 18 stops. On a 
complete run of 73 miles another train makes a speed of 25 
miles per hour, with 32 stops, and including the stops. We can- 
not give the weights of these trains accurately, but the one 
first mentioned weighs about 212 tons, exclusive of the en- 
gine and the weight of the passengers. It is evident that such 
work requires exceptional starting power and large steam 
making capacity. 

i..ese engines have attracted a great deal of attention, and 
because they are unique they dre illustrated in considerable 
detail. They are remarkably attractive in appearance, and 
are large engines, even among the big ones of the “Central 
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Cylinder and Valve Bushings. 


Atlantic” type, which we have illustrated. Their accelerating 
power is great, and records taken from one of them show that 
they are capable of exerting a draw bar puu of 27,000 Ibs. 
This required heavy frame construction with substantial fas- 
tenings back of the cylinders, which are indicated in the frame 
drawing. At the rear end the frames flatten out into slabs 
back of the cab. The frames are 40 ft. long. The equalizer 
system is continuous for each side of the engine from the 
rear driver to the-pony truck. The boiler has a sloping back 
head. The mud ring is 5 in. wide in front and 4 in. wide on 
tne sides and at the back end. The grate is 7 ft. 9% ins. long 
by 8 ft. 2%4 in. wide, and the curve of the side sheets rapidly 
increases the length of the staybolts above the lower rows. 
There are two fire doors. The principal dimensions of these in- 
teresting engines are given in the following table: 


HEAVY SUBURBAN LOCOMOTIVE, NEW YORK CENTRAL 
& HUDSON RIVER RAILROAD. 


General Dimensions. 


4 ft. 8% ins. 


Anthracite coal 
Weight in working order . son «+++-216,000 Ibs. 


Weight on drivers ...... comes sopoce ckeepee ims. 
Wheel base, driving . 00 0's ssEeiae © 2. 
Wheel base, rigid 


Cylinders. 
WE SONIDO 5 idk 5 65 stn 0 cine vd'n.on codes anaduanan eee 


NE IN. 5/5 ow bw A bw 6 60 ce bide 6 68 eo Be SSS peer tah ea 24 ins. 
Horizontal thickness of piston 

Diameter of piston rod 

Kind of piston packing 

Kind of piston rod packing 


Kind of slide valves 

Greatest travel of slide valves 

Outside lap of slide valves 

Inside lap of slide valves 

Lead of valves in full-gear, line and line full stroke forward, 


% in. —_ st 6 ins. cut-off. 
Kind of valve stem packing . United States 


Wheels, Etc. 


Diameter of driving wheels outside of tire 63 ins. 
Material of driving wheel centers .... steel 
Tire held by Shrinkage “and volciaine rings 
Driving box material eieawes Cast steel 
Diameter and length o. driving journals ........ 9 ins. dia. x 12 ins. 
Diameter and length of main crank pin journals, main, 6 ins. x : 
614 ins.; main side, 7 ins. dia. x 5 ins. 
Diameter and length of side ne crank’ pin journals, front, 
5 x 85 ins.; back, 5 ins. dia. x 3%4 ins. 
Engine truck, kind .... necvenses 2 wheel swing bolster 
Engine truck, journals Terees  % % - x 10 ins. 
Diameter of engine truck wheels aa .30 ins. 
Kind of engine truck wheels, Krupp No. "3° cast fron” sp’ 
center, with, 3% in. tire. 


Boiler. 


a ate . straight, with — firebox 
Outside ON SELLE LAL AL: IEE SP, - 
Working pressure ... vametiners .200 i 
Material of bageet and outside -* firebox eres Gouin stee 
Thickness of plates in barrel and outside of firebox , 

' 23-82 in., % in, % i 









ins. 
ins. 
ins. 
iron 
ates 


type 
ins. 
in. 
in. 


-off. 
ates 


ins, 
steel 
ings 
steel 
ins. 


ins. 
ister 
ins. 
ins. 


tire. 
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har 3 _ bereits 
| ee is ppaooun a | 
W@------------- 23°-------- al 
Piston Valve and Packing 
Horizontal seams, butt joint sextuple riveted, with welt strip Tank and back end of engine. 
; . inside and outside. Wheels, number Of .....-+.-+eeeserseeeeserees ncaa . 
OMNTOWOMANAL. MORMMR id iocl0d dads Weesdaweedana cc Double riveted Wheels, diameter .......--seeeceescecerrccces er er a: 
length ...ccccccccccccccccccccsvescccscecccseces 93 ins. Journals, diameter and length .......-++++e+eeeeee 5 ins. dia. x 9 ins. 
» WEE 20:6 ered bak Cénns4s6 Cd ccebaeedandaeeo mean 97% ins. Rear truck, one 6-wheel center bearing, swing motion, with 
GU ainticenctesetewn de was front, 67 ins.; back, 53-4 ins. wrought iron side bars and iron cross beams. 
4 Material ......cececsecccscccsccrccsccsececs Carbon steel Water capacity ........ecceeeeeeeeeceees 3,700 United States gallons 
Firebox plates, thickness, sides, 5-16 in.; back, % .in.; crown, Goal Capacity ccc cccccscccncccsccce cers cesees nvevececss as 
as % in.; tube sheet, % in. Total wheel base of engine and tender ..........+eeeeee. 35 ft. 
Firebox, water space. .front, 5 ins.; sides, 4 ins.; back, 4 ins. and 5 ins. . a" 
5 MITE ha eben cect ceeudeceewas Radial, 1% ins. dia. The engine has the following special equipment: Three consolidated 
rr rrr er creer Taylor —_. 1 in. dia. muffled safety valves; Westinghouse-American combined brakes; West- 
material ..... PT Te Per eT Tee TTT TTT harcoal iron ing’ % : 7 
Tubes, number of .......++- SoSH CECE SEK Ode CECCR CHB OReSEdES 365. inghouse 9% in: air pump and Westinghouse alr sienal: Leach D-3 
vo ate <n ce Sel ciate ape aaa hare aka esc ase 2 ins, double sand feed; Gould couplers; Star 6-in. chime whistle and Sansom 
Tubes, length over tube sheets ........ oa deanetaceuetuees 12 ft. 0 in. bell ringer. 
surface, tubes ..... S6éeeewads¥aeweienendces oocacdeee Oy ie 
Heati —_ PTT Cr eee eee et ot a > - 
nz surface, total ......ceee. web be eceeeucee acecenccae sq ft. i i 
SIMO a ctias «04 bated a/adanksariew &arala ara waba ad ..-62.07 sq. ft. The American Brake Shoe and Foundry Company, with tempor- 


tyle pind Ae earaleaa'ee aa ceuee Rocking, cast iron grate 








pile a poker mip Hopper, dampers front and back FY offices at 26 Cortlandt street, New York, has assumed control 

Brhaust bee oot ap upatesa repairs tis + 4» Single of the following types of brake shoes: Sargent skeleton steel, 

“stack, inside diameter srr :5 insa BA ins. B'4 ii fas. the “Diamond S,” the skeleton steel insert, the Lappin, Streeter, 

ne ‘tack, Hy 4 GDOVS FAT wcccecccccccsicecscoscs ...14 ft. 8 ins. Corning and Ross-Mehan. Until further notice orders should be 
supplied by 2 monitor injectors, screw handled R. & L 


inside of cab sSeut direct to the several combines. 
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COMPOUND ATLANTIC TYPE PASSENGER LOCOMOTIVE. 
Chicago, surlington & Quincy Railway. 


For heavy passenger service the Chicago, Burlington & 
Quincy has received from the Baldwin Locomotive Works the 
first of a number of heavy, Atlantic type, Vauclain compounds 
with wide fireboxes, which are specially interesting because of 
the considerable increase of capacity above the design of 
the same type, with narrow fireboxes, by the same builders, 





| | 


which was illustrated on page 141 of our May number of 1899. 
The advance of three years is represented by the following 
table: 


1899. 1902. 

‘ f13% and 23 15 and 25 
CO nde g dela ahs aa nn wk cde dalewan \ by 26 in. by 26 in. 
pS re eee : 2,510 sq. ft. 2,990 sq. ft. 
CR So 0a ca hae had ds Bed we es 33.6 sq. ft. 44.25 sq. ft. 
Weiant on drivers ............. 85,850 Ibs. 95,880 Ibs. 


Total weight 159,050 Ibs. 183,080 Ibs. 


Besides having a wide firebox the present design has out- 
side journals for the trailing wheels, and the trailing truck, 
which was developed by Mr. F. 
A. Delano for the first Prairie 
type engine (American Engi- 
neer, April, 1900, page 104), with 
modifications in the equalizer at- 
tachments. The. trailer truck 
boxes have roller bearings, to 
| take care of the side motion. 
This construction at the rear end 
necessitates an offset in the rear 
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portions of the frames, which is 
illustrated in the frame drawing. 
A large steel casting is employed 






































wy || at the frame splice, an arrange- 
\ <~+—“) ment which seems to have given 
{ a a or ae excellent service on this road. 
\ eos 7 ‘ 
a = --—- fan The grate area is not so large as 
| ea to require a large angle of slope 
for the firebox sides; in fact, 
sii these are nearly vertical. The 
driving journals are 914 by 12 ins. 
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Vauclain Compound Atlantic Type Passenger Locomotive. 


CHICAGO, BURLINGTON & OUINCY RAILWAY, 
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The tractive power of these engines is 20,000 lbs. when 
operating compound, and 22,000 with live steam in the low 
pressure cylinders. They are equivalent to simple engines with 
19-in. cylinders as compounds, and when starting can exert 
tractive power equivalent to 20-in. cylinders. 

For comparison with other Atlantic type engines the follow- 
ing references to descriptions of this type may be consulted: 
American Engineer, October, 1900, page 304; February, 1901, 
page 37, and January, 1902, page 15. The chief dimensions of 
the design are given in the following table: 


ATLANTIC TY: .. COMPOUNDS, CHICAGO, BURLINGTON & 
QUINCY RAILWAY. 


15 and 25 by 56 ins. 
Balanced piston 
yp Wagon top 
diameter 34 ~ 
thickness of sheets 
, working pressure 
fuel 


Firebox, material 
Firebox length, 964% ins.; width, 66 

pt front, 70% ins. ; back, 68 ins. 
Firebox, thickness of sheets, sides, 7-16 in. ; back, 36 in.; crown, 

3gin.; tube, 1% in. 

Firebox, water space front, 4; sides, 4; back, 3 
Tubes, material Iron, wire gauge No. 11. 
Tubes, ES + GS aw oh ele se 40s 330; diameter, 2; length, 16 ft. 6 ins. 
Heating surface, firebox 155.5 sq. ft. 
Heating surface, SE Siete As ok he Su os'w'e 55's FR TER Oe 2,834.5 sq. ft. 
Heating surface, total 2,990 sq. ft. 
Heating surface, grate area 44.25 sq. ft. 
Driving wheels, diameter outside 
Driving wheels, diameter of center 
Driving wheels, journals 
Engine truck wheels (front) diameter 
Engine truck, journals 
Trailing wheels, diameter 
Trailing wheels, journals 
Wheel base, driving 
Wheel base, rigid 
Wheel base, total engine 
Wheel base, total engine and tender 
Weight, on_driving wheels 95,880 Ibs. 
On truck 47, 000 Ibs. 
On trailing wheels 
NESE EE ee ney rer ree ee ee 183, 080 Ibs. 
Tank, canacity 6,000 gal. 
Tender, wheels number, 8; diameter 3744 ins. 
Journals Do = 0. aan: 
Service passenger 


about 56 ft. 








SIDE MOTION IN COUPLERS AND LATERAL MOTION IN 
TRUCKS. 


In considering the necessities of the draft gear situation, 
increased capacity to care for the increasing severity of ser- 
vice is probably fully appreciated. Many well-directed efforts 
are being made to meet this requirement, and good, sound 
progress is the result. Capacity to receive heavy shocks in 
pulling and buffing is, however, not sufficient. These shocks, 
important as they are, by no means cover the whole punish- 
ment of draft gear. . Much of the destruction due to rough 
handling of cars in yards will be overcome by stronger gear, 
but there is a direction in which draft gear may be too strong, 
that is, to say, too rigid. The necessity for sufficient side 
play of the coupler shanks for taking curves is unquestion- 


ably generally overlooked, especially by those who have dis- * 


carded swing motion trucks, or their equivalent. An article 
in another column directs attention to this, and in addition 
to Mr. Smart’s discussion it should be emphatically stated that 
if a tender is backed up to a 70-ft. car on a 19° curve the two 
couplers will not approach each other within about 6 ins. If 
the couplers in this case are coupled up this 6 ins. must be 
absorbed somewhere at the expense of severe strains if not 
“accident.” It has been ascertained in a rough experiment 
that side stresses amounting to 57,000 lbs. may be set up in 
this way on passenger equipment. Of course, the length of 
cars has an important influence on these stresses, but even 
in relatively short freight cars they are undoubtedly suffi- 
cient to explain some of the destruction which is now going 
on and which may, for lack of means of knowing its amount, 
be wrongfully charged to rough handling. An important dis- 
cussion of this question will be found in the Proceedings of 
the Western Railway Club for October, 1901. Whatever may 


be done with the coupler and draft gear to provide for or 
reduce these lateral stresses, it seems reasonable to believe 
that the equivalent of the side motion truck will afford greatly 
needed relief in this direction. 








THE VALUE OF UP-TO-DATE TOOLS FOR RAILROAD 
WORK. 


By M. K. Barnum, Master Mechanic, Union Pacific R. R. 


A paper read before the Western Railroad Club. 

The amount of money that is wasted every day by the lack 
of “up-to-date” tools is appreciated by very few railroad 
officials. Even many superintendents of machinery and 
master mechanics do not fully realize the saving that can be 
effected by replacing worn out and obsolete machines with 
others which are strictly “up-to-date” and fitted with all the 
latest improvements. 

If an old machine ean be replaced with a new one which will 
do enough more work or do the same work with enough less 
labor to represent a saving in money equal to 5 per cent. per 
annum on the investment it should be entitled to careful 
consideration, as this is the basis on which other railroad 
improvements are figured. How easy then, ought it to be for 
mechanical men to obtain approval on a requisition for a 
machine which will save from 10 per cent. to over 100 per 
cent. per annum on the investment. 

A few actual examples of such savings may be needed to con- 
vince those who have not studied this question, or others who 
have not had the new machines to compare with old ones. 

(1) In a railroad shop employing about*160 machinists 
there were no horizontal boring machines for such work as 
boring driving box brasses, rod brasses, rocker boxes, air 
pump cylinders, etc., and all such work had to be done in 
lathes, milling machines or drill presses. 

Alter repeated conferences and much argument, accom-. 
panied by estimates of savings that would result, permission 
was obtained to order a No. 2% horizontal boring and drilling 
machine with 4 in. bar and latest attachments. It has been 
in use about 18 months and shows earnings by money saved 
as follows: 


Original cost of machine installed ready for work $1,696.00 
Average savings per year as compared with old manner of 

doing same work 900.00 
Interest on investment 53 per cent. 

It formerly required three hours to bore a driving box brass 
for a 9 x 12 in. journal in a milling machine and about four 
hours to do the same work with a lathe, whereas they are now 
bored in one hour in the horizontal boring machine. Rocker 
boxes ,tumbling-shaft boxes, etc., are done in one-half the 
time formerly used. 


In boring air pump cylinders it was formerly necessary to 
take the pump apart and set and bore each cylinder 
separately, requiring from two to three hours each. In the 
new machine it is possible to bore all four cylinders of 4 
New York pump at one setting, without taking them apart, 
and requires but an average of one hour for each cylinder. 
In addition to the saving in time, much greater accuracy is 
insured. It is very conservative to say that this machine does 
double the work of the old ones, thereby saving the wages of 
one machinist at $3.00 per day for 300 working days, or $900.00 
per year. 

(2) An old car wheel borer was replaced by a new, heavy 
42-in. borer with hub-facing attachment, power crane for 
handling wheels, etc., which cost, installed, $1,710.90. ‘rhis 
wheel borer saves the wages of one helper three hours a day 
and does more than double the work of the old machine, 
making a total of $2.45 per day, or $735.00 a year, which 
amounts to 42% per cent. on the investment. 

(3) A new heavy double head car-axle lathe, costing 
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$1,665.00 installed, turns out one-third more work than the 
old one on account of taking a heavier cut and heavier feed, 
thereby saving about $250.00 a year, or_15 per cent. on the 
principal. 

A long list of such examples could be given to show the 
increased earning power of machine tools which are strictly 
up-to-date. Tools are not up-to-date when there is some- 
thing else on the market which will do more work or do it 
at less cost of labor. They_need not necessarily be worn out 
to be wasteful by comparison. 

Most engine lathes of modern design have greater power, 
weight and strength to withstand heavier cuts and coarser 
feeds than those built 20 or 25 years ago, which enables the 
former to turn out from 20 to 30 per cent. more work. This 
represents savings equal to from 15 to 35 per cent. interest 
on the investment, varying with the cost of the lathe and 
the class of the work for which it is used. 

Recent planers are built 30 to 50 per cent. heavier than they 
were 20 years ago, with greater power and quicker return, 
the latter running as high as 72 to 80 feet per minute as 
compared with 40 ft. or less for the older machines. They 
are also fitted with three or four tool heads, whereas the old 
planers had only one or two at most. This means an increase 
of 25 to 50 per cent. in the amount of work done, or earnings 
of 10 to 25 per cent. on the amount expended for the machine. 

The various types of turret lathes for making bolts, studs 
and pins from bar iron are well adapted to locomotive work 
and will easily turn out twice or three times as much of this 
class of work as will an ordinary old style engine lathe. 
Such machines cost $1,600.00 to $1,800.00, and make a return 
of from 50 to 60 per cent. in savings. Tho large automatic 
turret lathes for turning piston heads, cylinder packing, bull 
rings, balanced valve rings, etc., will do double the amount 
of this work that an engine lathe will, and the same may be 
said of the latest boring and turning mills. 

Many improvements have been made in drill presses, among 
which may be mentioned easier and quicker adjustments of 
both spindle and work, swiveling tables, tapping attachments, 
nultiple spindle drills, variable speed countershafts, etc., all 
of which help to increase the output. 

Milling machines are great time savers on certain classes 
of work which used to be done on slotters, shapers or planers, 
and are especially economical where a large number of dupli- 
cate parts are to be made. Every tool room ought to have 
at least one universal milling machine, and there are various 
jobs of locomotive work that can be done to great advantage 
on such machines. The percentage of saving to be obtained 
depends not only on the original cost and amount of additional 
work done, but also on the rate of pay and skill of the 
operator and the number of hours the machine is run. AS 
atule, improved small tools will therefore earn a larger rate 
of interest on the investment than larger and more expensive 
ones, 

There are very few railroads to-day which have not more 
or less pneumatic drills, hammers, riveters, hoists, etc., and 
lo argument should be necessary to demonstrate their earning 
Capacity, but the value of air jacks for cars and locomotives 
is not so generally known. It formerly required about four 
hours for eight men with screw jacks to take a 10-wheel 
tigine weighing 132,000 pounds off its drivers, at a cost of 
$5.14, and about one-half that time for four men to do the 
same work with hydraulic jacks, but using four pneumatic 
jacks, it is now regularly done by four men in one hour at 
& cost of 66 cents. However, to be strictly up-to-date an 
tlectric crane should be used and the time reduced to ten 
hinutes. 

A pneumatic ram was recently made at a cost of $168.55 
for breaking staybolts to remove worn out fireboxes, which 
farns very large interest on the investment. It formerly 
Cost $45.60 to cut out the crown bolts and staybolts of a 
lwheel locomotive with 9-ft. firebox, using three men, but 


with the pneumatic ram it is done by two men for $15.20, 
thereby saving $30.40 on each firebox. If only one firebox 
was removed each year this tool would earn 10 per cent. 
on the investment, but as this shop applies 30 new fireboxes 
a year the saving amounts to $912.00, or 541 per cent. per 
annum on the amount invested. 

The improvements and radical departures during the past 
ten or fifteen years, from old practice in the manufacture of 
machine tools for metal working, have been much greater 
than in wood working machinery; but recent designs of 
planers, tenoners, moulding and mortising machines are much 
heavier and more powerful and will do from 25 to 50 per 
cent. more work than old machines. 

The hollow chisel mortiser is an ingenious and very profit- 
able tool for any shop, and the four and six spindle boring 
machines are great labor savers. Wood trimmers are most 
valuable additions to the equipment of cabinet or pattern 
shops, and the new pattern and corebox machines will easily’ 
earn 100 per cent. on their cost if used one hour a day. 

In figuring the earnings of the “up-to-date” tools in the 
above example, only average results have been taken and 
not special cases of unusual savings. No credit has been 
allowed for the scrap value of old machinery thrown out, nor 
have we considered the saving in shop room due to the use 
of more efficient tools; and last, but not of least importance 
in railroad work, is the reduction in the number of days loco- 
motives must be held out of service for repairs, which will 
follow the use of up-to-date machinery. 

In a certain shop which makes general repairs to about 
160 locomotives a year the average length of time required 
to put each engine through the shop was reduced from 34 
days in 1898 to 30 days in 1900. This represents a saving 
of 640 days for one locomotive, which, at a rental value of 
$10.00 a day, gives $6,400.00. As this was done with the addi- 
tion of only a few new machines in a shop full of old and 
worn out tools, many of which had been in service from 25 
to 35 years, you can readily understand how much greater 
saving could be effected had the shop been fully equipped with 
up-to-date machinery. 


THE METRIC SYSTEM—A PROTEST. 





The executive committee of the American Society of Me- 
chanical Engineers has issued, in the form of a circular letter 
to all members, the report of its committee on the metric 
system. The report is signed by Messrs. Coleman Sellers, 
Coleman Sellers, Jr., George M. Bond, J. E. Sweet and Charles 
T. Porter, and is strongly against the compulsory adoption of 
the metric system in this country. Members are earnestly urged 
to address their respective representatives in Congress and to 
protest against the pending legislation in that direction. It 
is pointed out that the metric or French system is now legal, 
and its use is optional, while, if the bill now before the 
House is passed it will be illegal to use in the United States 
pounds and tons, yards, feet and inches, and gallons, as meas- 
ures. 





EXPERIMENTS ON SPIRAL SPRINGS. 





Typographical Error. 





On page 85 of our March number a typographical error 
occurred which we regret exceedingly. In the paper by 
Messrs. Benjamin and French, near the middle of the second 
column on that page the formule should read: 

Sa* LDS 
P = — and x >= —— 
2.55D Gd 
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“Lake Shore” Type Tandem Compound Frelght Locomotive—Chicago Great Western Railway. 


“LAKE SHORE” TYPE TANDEM COMPOUND LOCO- 


MOTIVE. 





Chicago Great Western Railway. 





For Freight Service. 





These engines, built at the Brooks works of the American 
Locomotive Company, are very heavy examples of the “Lake 
Shore” or “Prairie” type, and are particularly interesting be- 
cause of the use of tandem compound cylinders with a novel 
arrangement of the support of the guides, whereby the pack- 
ing of the low pressure pistons may be reached quickly and 
conveniently. With the exception of the 10-wheel compounds 
built in 1900 for the Lehigh Valley, these engines are the 
heaviest of the six coupled type that we have in our record. 
They are heavier by 1,700 lbs. than the new Sante Fe prairie 
type engines (American Engineer, December, 1901, page 373), 
and the fact that they are tandem compounds, from the Brooks 
Works, renders them specially worthy of interest. These 
works had early experience with this type of compound, and 
have embodied their experience in this design. 

Unlike the Lake Shore and Santa Fe engines, the main 
wheels of this design are the third pair, which gives a long 
main rod. With 63-in. drivers the wheel base is 29 ft. 2 ins. 
and the length of tubes but 16 ft. 9 ins. Thus the difficulties 
iN connection with this type are greatly reduced by the size 
of the driving wheels. The center of the boiler is 8 ft. 8 ins. 
above the rail. As these engines are to be used in bad water 
listricts the boiler design was considered with special care, 
the boiler being constructed in accordance with the views 
and experience of Mr. Van Alstine, who prefers good circula- 
tion and large water spaces to the maximum possible amount 
of heating surface. For this reason the tubes, which are 2 ins. 
IN diameter, are spaced at 2 29-32-in. pitch. Four-in. water 
spaces are provided at the mud ring, which is of cast steel, 
and from a height of 12 ins. above the mud ring the length of 
the stay bolts increases to a length of 7 ins. at the crown. In 
haking the mud ring of cast steel advantage was taken of the 
portunity of using deep lugs at the ends for attaching the 
dlates to support the back end of the boiler. These works 
are how making mud rings with cast steel ends welded to 
Wrought sides. 

Cast steel motion bars connect the links with the rockers, 
the attachments being made with forks with long bearings to 
sive direct stresses. The links and rockers are of cast steel, 
aid also the brake hanger brackets. The guide yokes have 
latge cast steel brackets, similar to those of the Lake Shore 


engines. 


The leading truck has long three point hangers and 
coil springs with curved yokes, the trailing trucks being 
Player’s patent, of the radial type. 

In the side elevation and sectional views through the guides 
the ingenious curved steel castings for supporting the front 
ends of the guides may be seen. These arms carry the guides 
clear of attachment to the rear cylinder heads and permit of 
pulling these heads and the low pressure pistons back far 
enough to reach the packing rings with no difficulty. This is 
a bold construction, which is worked out in an attractive man- 
ner. If it does not develop structural weakness it offers the 
simplest and most convenient method of dealing with the chief 
difficulty in the tandem arrangement of cylinders. For pack- 
ing the piston rods between the cylinders reversed vibrating 
cups are used. Enlarged wheel fits for crank pins and axles 
are a feature of this design. The main driving journals are 
914 by 12 ins., and the others 9 by 12 ins. In the spring rig- 
ging several adjustable ball spring hangers are used. These 
will be convenient in adjusting the spring rigging. 

Twenty of these fine engines are now being built, with a 
larger number in prospect. Further references to the cylinders 
and other special features of these engines will be made in a 
future issue. The following table gives the chief dimensions: 


“LAKE SHORE” TYPE TANDEM COMPOUND FREIGHT LOCOMO- 
TIVE, CHICAGO GREAT WESTERN RAILWAY. 


LCCC E COT CCT CIT PRETETEEET CC CTE 4 ft. 8% ins. 
pa RG ER eee ee Illinois and Iowa bituminous coal 
Weight on leading wheels ........-ceeececceneceececces 28,400 Ibs. 
Weight on driving wheels .......cccccccrccccccccesecers 133,200 Ibs. 
Weight on trailing wheels .........2eeeeeeeerenceeereees 30,100 Ibs. 
WE Gt GOO nce cncecedecccencevesstecedaqeawenenen 191,700 Ibs. 
Weight on tender loaded .........0- cece eee cecerscerece 120,000 Ibs. 
General Dimensions. 
Wheel base, total of engine.......... eee cece ee eeeeeees 29 ft. 2 ins. 
Wheel base, Griving 2... cccccccccccccccccccccccccscesees 11 ft. 4 ins. 
Wheel base, total engine and tender ........--++eeee8> 54 ft. 2% ins. 
Length over all, engine...........2 ccc ceeceecccccccece 40 ft. 11 ins 
Length over all, total engine and tender .......-+-+++++- 64 ft. 9 ins 
Height, center of boiler above rail .......-.---++eeeeees: 8 ft. 8 ins 
Height of stack above rail.........-- eee eecreceeeeees 14 ft. 11 ins 
Heating surface, firebox .1.........-- ee cce cere renee eeeees 179 sq. ft. 
Heating surface, tubes ......... eee cece cece ec eneeeees 3,071 sq. ft. 
Heating surface, total ........-.- eee eee cece eeeeeerees 3,250 sq. ft. 
GYARG, GEOR ccccccccccesdccccsceccccscccccccccsesncecese 48.5 sq. ft 
Wheels ani Journals. 

Wheels, leading, mumber .........- eee eceececrecererereeerescess 

Wheels, leading, diameter ........-- eee eee cece eee eeeeeeees 36 ins 
Wheels, driving. mumber........-seeecee rece eceeeensereeeressess 6 
Wheels, driving, diameter ........--seeeeereeeereeseereres 63 ins. 
Wheels, trailing, mumber....... eee sce e cece reece rere eer ereescess 2 
Wheels, trailing, diameter .........--ceeeeceeceeeeseasseee 42 ins. 


Material of wheel center, Driving wheels, cast steel; trailing 
‘ wheels, cast iron. 


Type of leading wheels .........---++> ene ose Ree Standard 
Type of trailing wheels.........--.-0+++ee++008 Improved radial axle 
Journal, leading axles ......... cece e een eee eeeeennees 6 x 12 ims. 
Journal, leading axles, wheel fit .......---.eeeeee errr ereceees 6 ims. 
Journal, driving .......-- ee eee ee eee eee ete es eeeees 9% x 12 ins. 


Journal driving axle wheel fit, 9% ins,; main, 944 ins.; front 
and second 
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Journal, trailing .... 


oe ee 7 x 12 ins. 
Diameter trailing wheel fit’ 


Cylinders. 


Cylinder, diameter high pressure 
Cylinder, diameter low pressure 
Cylinder, stroke 

Piston rod diameter 

Main rod, length center to center 
Steam ports, length 

Steam ports, width 

Exhaust ports, least area 

Bridge, width 


Valves, kind of Improved piston valves 
Valves, greatest travel 5% ins. 
Valves, steam lap . P. inside 1 in., L. P. outside 1 ins. 
Valves, exhaust clearance H. P. outside 0 in., L. P. inside % in. 
- Lead, in full gear H. P., 1-16 n.; L. P., 1-16 in. 


Boiler, type of 
Boiler, working pressure 


Radial stayed —— top. 
Boiler, thickness of material in shell . 


-% in., 25-32 in., 13-16 
in., 5in., 9-16 in. 

Boiler, thickness in tube sheet i 

Boiler, diameter of barrel front 

Boiler, diameter of barrel at throat 

Seams, kind of, horizontal 

Seams, kind of, horizontal 

Dome, diameter inside 


Firebox, 

Firebox, 

Firebox, 

Firebox, depth, front 
Firebox, depth, back 
Firebox, material 

Firebox, thickness of sheets, 


Firebox 

Firebox, mud ring width 
Firebox, water space at top 
Grates, kind of 

Tubes, number of 

Tubes, material 

Tubes, outside 

Tubes, thickness 

Tubes, length over tube sheets 


Crown, % in., tubes, a 

Brick arch on water tubes 
4 ins., back, 4 ins. 
7 ins., back, 6 ins. 


Front, 4 ins., sides, 
Sides, 


Smoke-box. 


Smoke-box, diameter outside 
Smoke-box, length from tube sheet 


Other Parts. 


Exhaust nozzle, single or double 

Exhaust nozzle, variable or permanent 

Exhaust nozzle, diameter 

Exhaust nozzle, distance of tip below center of boiler 
Netting. wire or plate 

Netting, size of mesh or perforations 

Stack, straight or taper 

Stack, least diameter taper 

Stack, greatest aiameter taper 

Stack, height above smoke-box 


Type 
Tank, 
Tank, 


Eight wheel steel frame 
yp Water bottom 
cannes ity for water 
Tank, capacity for coal 
Tank, material 
Tank, thickness of sheets 4. 
ee Is og bo be 0 wi 8 6s 0d 2 00 8s 45.0 0s Sb eee Steel channel 
Type of trucks B. W. all metal trucks 


Diameter of wheels 

Diameter and length of journals 

Distance between centers of journals 

Diameter of wheel fit on axle 

Length of tender over bumper beams 

Length of tank inside 

Width of tank inside 

Height of tank, not including collar - % in. 
Type of draw gear Dayton 


Special Equipment. 
Brakes American and Westinghouse 


Le aC Odd Abd ae AO ODEO SOM ONE eee Pe ee 91% ins. 
Sight feed lubricator Michigan 


Safety valves 
Injectors Hancock and Ohio 
French 


Springs 


Mr. John P. Green, ‘first vice-president of the Pennsylvania 
Railroad, said at the fifty-fifth annual meeting of the company 
that the business of tne road had outgrown anything that could 
have been foreseen. It was now necessary to order about 19,000 
cars and 260 locomotives. The car required to-day no longer 
costs from $500 to $600. Fifty-ton steel cars and cars with 
steel underframes are now required. 
to $1,100... The style of engine which formerly cost from 
$8,000 ‘to $9,000 must be replaced by machines which cost 
from $16,000 to $18,000, The company is thus brought face 


These cost from $1,000: 
admission to the cylinder. ; 
.B are in communication with the cylinder ports at al) times, 


to face with an expenditure of $25,000,000 for additional] equip- 
ment. The Pennsylvania Company recently approved of the 
issue of $50,000,000 3%4 per cent. gold bonds, convertibi« into 
capital stock at $70. Of tnis amount $24,000,000 is to be useq 
in buying engines, 9.0,000,000 for real estate and the construc. 
tion of the New York tunnel and terminal, and $5,000,000 for 
general corporate purposes. The bonds are to mature in ten 
years. 








A NEW HIGH PRESSURE BALANCED SLIDE VALVE. 
‘ i een 


The purpose of this valve, which has just been developed by 
Mr. J. T. Wilson, president of the American Balance Slide 
Valve Company, is to furnish a slide valve which will work 
easily under pressures as great as 250 lbs., and it embodies 
other important features. 

The imperfection in the balancing of the slide valve has 
been due to the fact that, at different points in its stroke, the 
pressure on its back varied. In this valve this has been over- 
come by varying the balanced area to suit the changed condi- 
tion of the valve at the different points in its travel, thereby 
balancing the valve under its heaviest pressure, as well as its 
lightest, and thus maintaining a uniform frictional contact be- 
tween the valve and its seats, which is just sufficient to .orm 
steam-tight joints. 

The valve itself, which is very light, is the only moving 
part, and as the seat-is so proportioned that, at the shortest 
cut-off, the valve travels to the edge of the seat, the valve and 
the seats should wear straight. The packing forming the bal- 
ance for the valve is stationary and is, therefore, not subject 
to wear. This construction may be appiied to inside as weil 
as outside admission. 

Fig. 1 is a cross sectional view of the valve and balancing 
arrangement in position in the steam chest; the valve in its 
central position on the seat. Fig. 2 is a longitudinal section. 
Fig. 3 is a broken face plan o. the steam chest cover, with the 
cone plate in position on the cover, and ha. plan of balance 
plate over the cone plate. Fig. 4 shows the valve at beginning 
of admission. Fig. 5 shows the valve in the open position, and 
Fig. 6 shows it at the beginning of exhaust opening. 

In Fig. 1 E is the valve. It is open clear through, and is 
alike on both faces. F and G are slots, or passages, through 
the valve to give free passage of steam from pocket h, in the 
balance plate, to the cylinder port, so arranged that com- 
munication is always maintained between pocket H and the 
cylinder port. D is the balance plate. Its face is a duplicate 
of the valve seat, and is set in direct alignment over the seat. 
The valve being alike on both faces, the back of the valve 
operates against the face of the balance plate in unison with 
ve face of the valve against the valve seat. ‘Ihe back of the 
balance plate is a flat surface, against which the balancing 
packing forms a steam tight joint. The balance plate rests 
loosely on the valve, and is free to lift 4% in. It is held cen- 
tral by a self-adjusting, double taper, cast iron ring, the lugs 
on the cover being safety stops. A cone plate u is fastened to 
the steam chest cover. It contains three cones—the rings fit 
ting these cones form the balance for the valve. The mail 
ring A is the balancing ring. The two small rings B are bev 
eled on the outside to withstand pressure from within, and 
these rings perform the change in the balanced area. By re 
ferring to Fig. 4 it will be noted that steam is being admitted 
to the cylinder port at one face of the valve and to the pocket 
port H, in the balance plate, by the other face of the valve. 
From the pocket H it passes through the passage K into the in- 
terior of one of the rings B, and counteracts the upward pres 
sure of the steam in the port. At the sametimeit passes th rough 
passage F and the valve into ,the cylinder port, giving double 
The interior of the small rings 


there being no position of the valve that can cut this commun 
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Plan of Valve on Valve Seat and 
Half Plan of Balnce Plate 











FIG.2 
Longitudinal Section through 
Valve and Balance i in Chest 
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Plan of Steam Chest Cover (Face up) With Cone 
Plate and Balance Plate in Position. 
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Valve in Position of Opening, Showing 


FIG. 4 
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Valve in Position of Wide Open. Valve in Position ef Exbaust Opening, Showing - 
Double Admission of Steam to Cylinder, FIG. 5 


Double Exhaust of Steam from Cylinder. 
FIG. 6 A, £, 


Wilson’s New Balanced'Slide Valve for HighiPressures. 


cationoff. Therefore, whatever pressure is in the cylinder port 
is on both faces of that portion of the valve over the port, and 
is on the back of the balance plate in the interior of the ring 
B, which in area equals the area of the steam port, thereby 
neutralizing all pressures in the ports, and the valve is bal- 
anced regardless of the pressure in the steam port. In Fig. 5 
the valve is shown over the seat on the right. This portion 
of the valve has pressure on both sides or it, and is, therefore, 
balanced. In order to correctly appreciate the perfection of 
balance in this valve we will again refer to Fig. 4, where we 
find an amount of the valve face equal to the area of the steam 
port, suddenly balanced by the admission of steam to the port 
and to the pocket port H. This virtually reduces the size of 
the valve from its size as shown in Fig. 1, when the whole 
valve face is on the seat. This reduction in the size of the 
valve (properly the frictional contact ot the valve) is cared 
for by the reduction of balanced area in equal proportion, and 
it will be noticed now that the edge of the valve at the right 
is at the edge of the seat, and that further movement of the 
valve does not change the area of contact unless the bridge is 
over traveled more than one-third, which, in this valve, with 
double openings, is not necessary. In Fig. 6 we find the valve 
exhausting, and the steam passing out through the passage F 
at the same time as at the face of the valve, and thus secur- 
ing the very valuable feature of double exhaust opening. 

Valves of the same design are in heavy fast passenger 
Service on the Lehigu Valley Railroad, giving excellent satis- 
faction. It is now being applied by other large roads, and 
hew locomotives in several modified forms, 


It is claimed that this valve is the nearest approach to a per- 
fect balance that has been obtained, while retaining an auto- 
matic adjustment for wear, which feature can be considered in- 
dispensable for economical and efficient valve service. Other 
very valuable features are embodied in this design, and the 
whole combination seems simple and clear, and in service 
should show a marked improvement in efficiency and dura- 
bility. Further information may be obtained from the Ameri- 
can Balance Valve Company, Jersey Shore, Pa. 


Derailments at interlocking plants were discussed at a re- 
cent meeting of the Railway Signaling Club in Chicago. The 
chief cause of such accidents is the usual absence of electric 
locking, which insures against mistakes of operators, whereby 
signals may be changed from “all clear” to “stop” indications, 
and the derails opened in the face of approaching trains. Elec- 
tric locking prevents this, but the chief objection to it is the 
difficulty of maintaining electric locks at outlying crossings. 
A time lock on the home signal levers was suggested as a 
remedy by Mr. Charles Dunham, signal engineer of the Illi- 
nois Central. This device would prevent the operator from 
changing the signal until a certain time hau elapsed after 
the signal is cleared, and as the same signal controls the 
opening of the derail, the lock would be a safeguard. The 
advantage of a time lock is in maintainance, and in this re- 
spect the device seems to be worthy of consideration. It can 
not be as great a protection, however, as a properly maintained 
electric lock, 
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The New Sessions Standard Friction Draft Gear for Narrow Sill Spacing. 


THE NEW SESSIONS STANDARD FRICTION DRAFT 
GEAR. 


As Applied to Vanderbilt Coal vars. 


This draft gear was illustrated on page 390 of our Decem- 
ber number of last year. It is now being applied to the Van- 
derbilt coal cars for the West Virginia Central & Pittsburgh 
Railway illustrated in this issue), in an improved form, 
which is illustrated by these engravings. Without changing in 
any way the essentials of the device it has been redesigned 
so that it may be used between sills with a minimum dis- 
tance apart of 84 ins. 

This is accomplished by tapering the barrel, and when 
placed, as shown in the lower views, it will ue hetween sills 


with that spacing. When turned, as in the upper engraving, it 
requires 12% ins., which is usual in steel car construction. 

For special cases, there.ore, by turning the gear on its 
edge it will go between sills which are arranged for the 
M. C. B. gear. When placed in this way the followers are 
short, and with 11% in. followers the gear measures 23% ins. 
over the followers. ‘his improvement employs all of the 
features of the original construction, and the flex..ility of 
arrangement is accomplished by changing the shape of the 
barrel and making the yoke confori. to it. The flanges at 
the small end of the barrel are removed, and the metal is so 
disposed as to increase the strength. The only additional 
parts are chafing plates, placed between the barrel and the 
yoke. A large number of these gears have been sold, but 
the application to these cars is the first to be made on cars 
in actual service construction. Further information may be 
obtained from the Standard Coupler Company, 160 Broadway, 
New York, 
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THE WATER QUESTION. 





I. 


[Editor’s Note.—This is the first of several articles prepared 
specially for the American Engineer by a well-known chemist 
and engineer who has made a thorough study of this subject.] 

The constantly increasing severity of the duties imposed 
upon the locomotive renders it imperative that conditions 
for high performance be as perfect as possible. Water of the 
proper quality for steam raising purposes is a necessary ad- 
junct to good performance. 

The water question with railroads is subject to its own pe- 
culiar conditions, for a railroad must depend upon the country 
through which its lines run to obtain feed water. It cannot, 
as other steam users frequently do, use the fact of the pres- 
ence of pure feed water as a deciding factor in locating, but 
must locate watering stations at fairly regular intervals, and 
where several sources of supply are at hand take that which 
is best, or, as it might usually be stated, that which is least 
bad. Owing then to the peculiar conditions of water service 
to which railroads are subject, we may at once dismiss the 
question of locating upon a good source of water supply, and 
must turn our attention to methods having in view the amel- 
ioration of objectionable conditions. 


Srrors of judgment are frequently made in considering the * 


action of various waters in locomotive boilers, due to the fact 
that most locomotives use water from a number of water sta- 
tions and a result obtained may not be from the last tank of 
water drawn, but from a previous one. For instance, suppose 
a tank of water is drawn at “A,” and before this is entirely 
taken into the boiler a supply is taken from “B.” After leav- 
ing “B” priming or foaming takes place, but it does not follow 
wat the trouble is caused by water from “B”; it is in fact 
more than likely that the trouble is due to the concentration 
of soluble salts in the water from “A,” although many engi- 
neers would blame the water from “B.” 

Incrustation or scale, which increases coal consumption and 
lowers the steaming capacity, is an accumulative evil, and in 
locomotive boilers is, as a rule, the result of the action of a 
number of waters. 

Corrosion is due to the solvent action of the water or some 
substance held in solution thereby. 


The first question which naturally arises is why does a cer-. 


tain water form incrustation or cause corrosion or foaming. 
Naturally the best method of finding this out is by careful 
chemical analysis, and opinion upon this analysis by a compe- 
tent and, above all, a practical chemist. It is not sufficient 
that the superintendent of motive power be furnished simply 
with a string of figures attached to a list of long chemical 
names, but he should be informed also of the action of the 
various compounds and substances found in the water. 

Chemical names and symbols are frequently confusing, and 
following are some of the common names of incrusting solids 
most frequently found and reported in an analysis of boiler 
feed water: 


Chemical Names: Common Names: 


Carbonate GF Ha OF GRIME Bosc ccc eccenccucdecncones Chalk, marble. 
Carbonate of BEE 6 ah ft6d6 o Ke HeeenRes Magnesia (boiler lagging). 
NNN GN MENS cc ccc odacawiscanedouadnsaedxames Plaster of Paris. 
OG Gl MIEN, (ic cccecadenedeuweeenadew ca aenea Epsom salts. 


WE ks. goa BEd is dk CEO REUTER RD Ree de eae Sand 


Having then found the substances causing the trouble in the 
water proper steps must be taken to prevent their action, such 
as the prevention of the formation of scale or corrosion. 
Much confusion has resulted when chemical analyses are un- 
der consideration, due principally to the different methods 
adopted by chemists in calculating and reporting analyses. 
The question of the proper way to combine the various bases 
and acids found in water is still an open one. Some chemists 
report bases and acids separately, and simply state so many 
grains of lime and magnesia, so many grains of sulphuric acid, 


and so many of chlorine, thus shirking all respomsibility and 
leaving to the one who receives the analysis the task of mak- 
ing the combination to suit himself. The matter of calculat- 
ing a water analysis is of such importance that it would seem 
best that some concerted action should be taken by chemists, 
having in view the adoption of uniform practical methods. 

Railroad chemists usually report analyses in grains per 
gallon. This method is perhaps intelligible to the chemist, 
but how many men not versed in chemistry know that one 
grain per gallon is one part in 58,418. “Pounds per thousand 
gallons” is grasped at once. Grains per gallon are converted 
into pounds per thousand gallons by dividing by seven. Thus 
a water containing fourteen grains per gallon of incrusting 
solids carries into the boiler two pounds of such solids in each 
thousand gallons of water used. The next subject to be treated 
is incrustation. 

(To be continued.) 


BRAKE SHOE TESTS. 





Whether a brake shoe, which’wears well, is an efficient train 
retarder, is the question with which Mr. W. H. Stocks, master 
mechanic of the Chicago, Rock Island & Pacific Railway, dealt 
in a paper read recently before the Western Railway Club. 
He tested two kinds of shoes, equipping one side of an engine 
with one type and the other side with the other. Two engines 
were so equipped. One shoe, designated “A,” was of cast 
iron with two curved inserts of very hard white iron on the 
outer tread-bearing portion, and three similar inserts on the 
portion covering the wheel flange, the center portion over 
the limits of rail wear being cut away. The shoe designated 
“B” was cast iron, with four crucible cast-steel inserts ar- 
ranged along the outer tread-bearing portion, and three dis- 
posed along the flange groove. The shoe was recessed over 
the limits of rail wear, and was heavily chilled on its beveled 
ends. The “B” shoe showed such superior wearing qualities 
that its frictional efficiency as a train retarding agent was 
seriously doubted. This led to further tests with dynamo- 
meter car attached. Two stops were made with each set of 
driving shoes at 40, and two at 65 miles per hour. The con- 
clusions drawn were that from a frictional standpoint there 
was practically no difference between them. As regards 
durability, the “B” shoe had three and a half times the life of 
the “A” shoe. It was 12% per cent. heavier, which slightly 
reduces its advantage, but at the same price per pound it 
must be more economical of the two. No accurate data exist 
as regards the tire-dressing qualities of the shoes, but the 
opinion of those concerned appears to be that the “B” shoe is 
in this also superior. . 


B. M. Jones & Co., representatives of Taylor Brothers & 
Co., of Leeds, England; Samuel Osborn & Co., of Shef- 
field, and other firms, have removed their Boston office to 159 
Devonshire street. 





Mr. John H. Allen has been appointed manager of the Chicago 
office of the Standard Railway Equipment Company, with head- 
quarters in suite 707, Great Northern Building. He succeeds 
Mr. H. V. Kuhlman, who has resigned to engage 1n other business. 
Mr. Allen will direct the company’s affairs in Chicago in the sale 
of Monarch Pneumatic tools and Murphy car roofs. 





The manufacture of pinions for street railway motors by the 
pressing process has been accomplished in Brooklyn. The 
object is to secure toughness and durability superior to the 
usual cut gears. Dies are used, and pinions are pressed out of 
cylindrical billets by a 500-ton press. It is stated that by this 
process a high carbon, hard steel may be used. Thus far the 
process has been applied only to pinions, 
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. PERSONALS. 





Mr. H. H. Vaughan has been appointed Assistant Superin- 
tendent of Motive Power of the Lake Shore & Michigan South- 
ern Railway. He succeeds Mr. H. F. Ball, formerly Mechani- 
cal Engineer, who has been promoted to the position of 
Superintendent of Motive Power. Mr. Vaughan thus occu- 
pies a new position on this road, and while he will act as 
Mechanical Engineer, the duties of the office fully justify the 
broader title. Mr. Vaughan was educated in a technical college 
in London, being an Englishman by birth. He entered railroad 
service in this country as a machinist on the Great Northern 
Railway in 1891, and soon became mechanical engineer under 
Mr. Pattee, at St. Paul. While in this’ position he uesigned and 
patented among other things, tue engineer’s brake valve, which 
was adopted by the New York Air brake Company. In 1897 he 
was appointed Mechanical Engineer of the Philadelphia & 
Reading, and about two years later took charge of the manu- 
facturing interests of the Q. & C. Company in Chicago, which 
was afterward absorbed by the Railroad Supply Company. 
In this capacity he has made a special study of pneumatic 
tools, and also has designed a number of machine tools and 
automatic machines. In all this work he has found time 
to write for the American Engineer, and his masterly analy- 
sis of the investigations on the subject of locomotive stacks 
and nozzles, published by us in connection with the American 
Engineer Tests on Locomotive Draft Appliances, is undoubt- 
edly his most important work in this direction. ‘He com- 
bines in an’unusual degree, engineering knowledge, mechani- 
cal and investigating ability with a good business experience, 
and is one of the kind of men greatly needed by railroads. 
The Lake Shore is to be congratulated upon this important 
addition to its mechanical staff, and Mr. Vaughan is fortunate 
in having an opportunity to join that staff. 





Mr. C. H. Hogan, master mechanic New York Central & Hud- 
son River, of East Buffalo, N. Y., has been appointed master 
mechanic of the River division of the West Shore, with head- 
quarters at New Durham, N. J., to succeed Mr. E. A. Walton, 
promoted, and Mr. J. O. Bradeen has been appointed master 
mechanic at East Buffalo, to succeed Mr. Hogan. Mr. W. J. 
McQueen has been appointed assistant master mechanic of the 
Hudson, Harlem and Putnam divisions of the New York Cen- 
tral, with headquarters at Mott Haven, N. Y. 





Mr. George Gregg has been appointed master mechanic of 
the Chicago & Alton at Bloomington, IIll., to succeed Mr. V. B. 
Lang, who has resigned to become master mechanic of the 
Alabama Great Southern, with headquarters at Birmingham, 
Ala., succeeding Mr. W. N. Cox, resigned. 





Mr. H. G. Hudson, master mechanic of the “Big Four” at 
Mount Carmel, has been transferred to the same position on 
the Michigan division, with headquarters at Wabash, Ind. He 
succeeds Mr. G. Wirt, wuo is transferred to Delaware, O., to 
succeed Mr. M. Rickert, resigned. 





Mr. W. H. White has been appointed acting purchasing agent 
of the New York, New Haven & Hartford, with headquarters 
at New Haven. For twelve years he has been chief clerk of 
the department, and succeeds Mr. H. A. Bishop, resigned. 





Mr. J. S. Goddard has been appointed chief draftsman of the 
Chicago, Burlington & Quincy to succeed Mr. C. B. Young, who 
was recently promoted to the position of mechanical engineer. 
Mr. Goddard is a graduate of the University of Michigan. 





Mr. Tracy Lyon has been promoted from the position of 
general superintendent to that of assistant general manager of 
the Chicago Great Western. Mr. G. A. Goodell has been ap- 
polnted general superintendent to succeed him. 


Mr. F. A. Torrey has been appointed master mechanic of the 
Chicago, Burlington & Quincy at Creston, Ia., to succeed Mr. 
E. Jones, who has resigned. 





Mr. David Patterson has been appointed division master 
mechanic of the Gulf, Colorado & Santa Fe at Raton, N. M., 
to succeed Mr. C. M. Taylor, promoted. 





Mr. T. B. Purves, superintendent motive power of the Boston 
& Albany, after April 1 will transfer his headquarters from 
Springfield to Boston. 





Mr. I. N. Funk has been appointed acting master mechanic 
of the “Burlington” at Ottumwa, Ia., to succeed Mr. F. A. Tor- 
rey, promoted. 





THE 20,000TH BALDWIN LOCOMOTIVE. 


The Baldwin Locomotive Works celebrated the building of 
their 20,000th locomotive, February 27, by a banquet at the 
Union League Club, Philadelphia. It was a notable occasion. 
The guests included many men whose achievements have 
made them famous. At the table of honor were the follow- 
ing: E. H. Harriman, William P. Henszey, George F. Baer, 
Alexander J. Cassatt, John H. Converse, Wayne’ MacVeagh, 
Stuyvesant Fish, Geo. Westinghouse, Jr., J. Harris Sanders, 
Joseph G. Darlington, Clement A. Griscom, Thomas Dolan, 
James M. Beck, Charles Smith, Edward Longstreth, William 
Sellers, John G. Johnson, Bishop Cyrus D. Foss, Col. Alex. 
K. McClure, Robert Adams, Jr., Capt. John P. Green, P. 
A. B. Widener, William L. Elkins, Frank A. Vanderlip, Ed- 
ward Atkinson, Samuel H. Ashbridge, Charles A. Dickey, 
D. D., Samuel R. Callaway, George S. Webster, Joseph L. 
Caven, Robert C. Lippincott; and in all, the guests num- 
bered 263. The banquet hall was beautifully decorated with 
flowers, and the arrangements were perfect. The speakers 
were: 

George F. Baer, “Industries of Pennsylvania.” 

John P. Green, “The Pennsylvania Railroad.” 

Stuyvesant Fish, “Aristocracy and Democracy.” 

James M. Beck, “Unity of the Republic.” 

J. Harris Sanders, “American Development from an English 
Standpoint.” . 

Throughout, the addresses were admirable, constituting a 
tribute to railroads, and particularly to the locomotive, for 
its part in the development of the country. No one attend- 
ing this pleasant assemblage could fail to better appreciate 
the locomotive, or fail to be deeply impressed by wine part 
taken by the Baldwin Locomotive Works in its development. 


Mr. J. F. Deems, who has just retired from the position of 
superintendent of motive power on the Chicago, Burlington & 
Quincy Railroad, to become general superintendent o1 the 
American Locomotive Company’s plant at Schenectady, N. Y., 
was recently tendered in Aurora a flattering testimonial from 
his former subordinates. The gift to Mr. Deems was a gold 
watch, Elgin make, of railroad pattern, but the significance of 


the presentation lay in the expression of genuine love and es-: 


teem which his parting with those who had worked under 
him evoked. The former superintendent of motive power was 
most deservedly popular, because of his ability to know his 
men, and with ail the departmental routine ana official intel- 
course, which ist inseparable to the discharge of his duties, he 
had reached below the surface and had found the human side 
of those with whom he worked. As showing his personal 
sympathy, he said in his reply after the presentation: “if ! 
have in any way made easier the rough pathways of life, if ! 
have gained your friendship and confidence and respect, ! feel 
that I have accomplished something in life, and am satistied. 
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FIRE DOORS. 
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By G. S. Edmonds. 





In one of the recent editions of a technical publication at- 
tention is pointedly called to the amount of experimenta- 
tion and thought given the subject of steam distribution, as 
governed by cylinders and valve motion, of the locomotive, to 
the almost total neglect of its generation in the boiler. 

The February number of the American Engineer makes the 
statement, “there must be something about the wide grate 
that is not fully understood.” 

This, as a basis for thought, has given rise to this com- 
munication, which, while non-affirmative, may be suggestive, 
and awaken discussion. If it should lead to the alleviation, 
or, better, eradication of some of the difficulties experienced, 
with consequent increase in efficiency, its purpose is at- 
tained. " 

A factor of importance with the boiler, but one too often 
receiving little consideration, is the fire door. If an examina- 
tion be made of the recent designs governing wide firebox 
practice, it will be noted in the majority of cases that there 
are two openings, spaced some 25 to 45 ins. centers, dependent 
on the width of the grates. It is reasoned as advantageous 
compared with the single door, because more ready access 
is had to all parts of the grate surface for both cleaning and 
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fring. With two doors there is less cooling action over 
the fire surface as a whole, with its consequent advantage as 
to steam when firing. One side may be taken care of at a 
time, hence liability of steam going back, when partially clean- 
ing on road, is materially decreased. There are also other 
claims for two doors. 

Realizing the direct bearing of that variable quantity, “per- 
sonal element,” on the efficiency, does it, with two doors to 
open and fire, located as above, decrease the manual energy 
expended, as compared with the single divided door, when 
the major portion of the fire can be readily controlled with 
either the right or left half? 

As to cleaning, when partially so doing on the road, assume 
that the right section of the fire first receives attention. This 
door is opened, the fire shaken, dead spots repaired and re- 
coaled. Meanwhile cold air has been entering. Follow its 
course, and it will be found that the action on the tube sheet 
is felt on an area the center of which lies relatively near the 
outer row of flues. The remaining portion of the sheet is 
kept at the same temperature as before, the left-hand division 
of the fire being as yet untouched. Does ‘not this alternate 
Coolins, unevenly distributed over the tubes by the double 
*pening, have a greater detrimental effect than where, as is 
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the case with the single door, its influence more nearly af- 
fects the sheet as a whole, radiating from its center? Further- 
more, do not such conditions exist in a minor degree dur- 
ing the entire period of firing? 

Experience teaches, more forcibly with hard coal, that dur- 
ing this period of road cleaning the steam drops back, possi- 
bly to a greater extent with the single door, inasmuch as 
work is done over a larger portion of the grate. To ob- 
viate this why not reduce the air inlet during this period to 
aminimum. This has been done by means of the door shown 
in this sketch, and is being experimentally tried on the road 
with which the writer is connected. 

For the removal of dead spots and air holes (which, in pass- 
ing, it may be noted, are often caused by rigid adherence to 
the accepted practice of 45, or thereabouts, per cent. of air 
opening in grates, rather than in accordance with the grade 
of fuel), as well as cleaning of the fire, the right-hand half 
of the door is opened, the rake inserted in the opening made 
by dropping down the small center door. The area for ad- 
mission of air is in this manner reduced to some 10 by 2% 
ins., the importance of which is best known by the fireman, 
when the fire begins to die in spots on a grade, with a heavy 
freight, or fast passenger, a drop of steam meaning either 
stalling or loss of time. 

Considering the end of the run, if the coal is poor (and 
few roads receive near relations of the cannel product) a 
slaggy accumulation is formed. With a single opening ap- 
proximating 13 by 36 ins., is not the opportunity for readily 
removing this debris much better than with the two doors 
of 16 or 17 ins. diameter? Further, should not the deleterious 
effect on flues ‘already noted be decreased, for the reason 
previously mentioned, viz., more equal distribution of cold 
air on the sheet, and less time during which the door is open 
for its admission? 


PENSION SYSTEM, METROPOLITAN RAILWAY, NEW 
YORK. 





Mr. H. H. Vreeland, president of the Metropolitan Street 
Railway of New York, has announced the plan of a pension 
system for that road, which will affect all employees whose 
annual wages do not exceed $1,200. The company has 15,000 
employees. 

This pension system provides for voluntary and involuntary 
retirement of all employees so included between the ages of 
sixty-five and seventy after twenty-five years’ service in the 
Metropolitan Street Railway Company or any of its constituent 
companies. Employees benefited by the system will be of two 
classes. 

First—All employees who have attained the age of seventy 
years, who have been continuously in such service for twenty- 
five years or more preceding such date of maturity, and 

Second—All employees from sixty-five to sixty-nine years of 
age who have been twenty-five years or more in such service 
who, in the opinion of the trustees of the pension, have be- 
come physically disqualified. 

All employees of seventy years will be considered to have 
attained a maximum age allowed for active service, and will 
be retired by age limit, while those whose ages range from 
sixty-five to sixty-nine may, upon examination, be retired under 
pension if found incapable. The pension allowance to such re- 
tired employees shall be upon the following basis: 

(a) If service has been continuous for thirty-five years or 


more, 40 per cent. of the average annual wages for the ten 
previous years. 

(b) If service has been continuous for thirty years, 30 per 
cent. of the average annual wages for the ten previous years. 

(c) If service has been continuous for twenty-five years, 25 
per cent. of the average annual wages for the ten previous 
years. 

The fund from which payments will be made will be appro- 
priated each year by the company, and employees will not be 
required to contribute to it. 
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LUNKENHEIMER AUTOMATIC LOCOMOTIVE CYLINDER 
COCK. 


The new Lunkenheimer automatic cylinder cock for loco- 
motives consists of a valve casing, A, which contains two wing 
valves, B B, which are connected together by a loose pin, C. 
The valves, B B, open and close alternately as steam is ad- 
mitted or exhausted through the opposite ends of the cylin- 
ders, to which the inlets of the cock are connected. In this 
manner the device is in constant operation, relieving the cyl- 
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Lunkenheimer Automatic Locomotive Cylinder Cock. 


inder of condensation. The stem, F, is operated from the 
cab by means of a lever. When the stem, F, is placed in its 
central position, both valves, B B, are held off their seats at 
the same time, and the water of condensation will be drawn 
off from both ends of the cylinder. The Lunkenheimer Com- 
pany, of Cincinnati, Ohio, manufacture this device, and will be 
pleased to give full information concerning it to those inter- 
ested. 








LOCOMOTIVE CYLINDER CLEARANCE. 


Referring to indicator cards published October, 1900, in the 
American Engineer and Railroad Journal, Mr. Ira C. Hub- 
bell, in a paper before the Railway Club of Pittsburg, stated 
that the compression there shown was carried considerably 
above the initial pressure and that excessive back pressure 
was present, indicating that clearance had been reduced below 
the point justified by the valve movement, and the locomo- 
tive must, therefore, have been operated at a loss. The cylin- 
der clearance in question was 5 per cent. He emphasized the 
importance of the effect of cylinder clearance upon the economy 
of the steam engine, locomotive, stationary or marine. In one 
card, taken at a speed of 75 miles per hour, with drivers turn- 
ing 319 revolutions per minute at 5-in. cut-off, the lead is 9/32 
in., and mean effective pressure, 46.34 lbs. He says the pre-ad- 
mission was probably not less than 3 ins., and that fact calls 
for attention to avoid a very serious loss. 








Since the first of this year the Atchison, Topeka & Santa Fe 
has ordered Pintsch lighting equipment for eighty-three cars. 
Previous to the placing of that order they had seventy-four 
of their passenger cars equipped with it, so that the total 
number now gas lighted on the road aggregates 157. The 
Pintsch Compressing Company are about to erect a Pintsch 
gas works at Point Richmond, where gas will be manufac- 
tured for the road, and a Pintsch supply station will also be 
established at Barstow, Cal., while a Pintsch gas works has 
just been completed at El Paso, Tex., where the Atchison cars 
on that division will be supplied. 


——— 


The Bullock Electric Company, of Cincinnati, O., has issued 
a neat pocket calendar for 1902, with twelve tluminated pages 
each containing the calendar for the month and the vignette i 
some master worker in the domain of physics. On the back of 
every page appears a brief account of the life and work of the 
twelve distinguished men selected. They are Benjamin Franklin, 
Michael Faraday, Sir Charles Wheatstone, Hermann Yon 
Helmholtz, Lord telvin, Jas. Clerk Maxwell, Henry A. Rowland, 
Werner von Siemens, Elihu Thomson, John Hopkinson, Gisbert 
Kapp, and C. E. L. Brown. It is a happy grouping of represen- 
tative English, American and German men of science. 








— 
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EQUIPMENT AND MANUFACTURING NOTES. 





Mr. C. H. Hogan, Master Mechanic of the Western Division 
of the New York Central, who was recently transferred to a 
similar position on the Mohawk Division, was recently present- 
ed with a silver set and handsome diamond as a token of the 
esteem of his recent subordinates. The gift represented $1,500, 
which was subscribed for the purpose. The gifts were made 
by the Webb C. Ball Company, of Cleveland. 


The O. M. Edwards Company, of Syracuse, N. Y., have es- 
tablished an office and show room in Chicago, located at 501 
Fisher Building, which will be in the charge of Mr. Edward 
E. Silk, as western manager. The increasing business of the 
company has made it necessary to open a western office, where 
a complete line of samples and models may be seen. Mr. Silk 
is well known to our readers as formerly associate editor of 
this journal. 


The Clayton Air Compressor Works, Brooklyn, N. Y., are 
anxious to correct a statement which has gained currency in 
some quarters, to the effect that they had sold out and gone out 
of business. Nothing is farther from the truth. This combine 
has made no changes that will in any way alter their business 
relations with their various customers. With new capital they 
are enlarging their works, and expect to serve their patrons 
better than in the past, and to give them an advantage in 
prices on improved machinery and new designs. The New York 
office is at 120 Liberty street. 


The Franklin Manufacturing Company, of which Mr. Chas. 
S. Miller is president, has acquired the exclusive right to sell 
the boiler lagging made by the Keasby & Mattison Company, 
of Ambler, Pa. The Franklin Company will handle this lagging 
in the United States, Canada, Mexico, South and Central Amer- 
ica. It is composed of 85 per cent. pure carbonate of mag- 
nesia. The Franklin Company has made a careful, practical 
and scientific examination of the whole field and has de- 
termined that this sectional lagging is of the very highest qual- 
ity. They have therefore great confidence in putting it upon 
the market. 


The Sargent Company, of Chicago, which has heretofore been 
operating an open-hearth steel plant for the manufacture .of 
draw-bars, knuckles, coupler parts for repair, and has been 
working a plant at Chicago Heights, Ill., for the manufacture 
of Tropenas steel castings and steel and iron brake shoes, has 
transferred the plant at Chicago Heights, with the business 
done there, to the American Brake Shoe and Foundry Com- 
pany, which company will hereafter conduct the business of 
this department from its office at Chicago Heights. The Sar- 
gent Company will continue the operation of the open-hearth 
steel plant at Fifty-ninth street, Chicago, where its general 
offices will be located. The Sargent Company is having plans 
drawn for an extension to its plant which will approximately 
treble its capacity. 
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WANTED.—A first-class machine shop foreman, competent to 
handle both erecting and machine sides. Good salary. Ad- 
dress C. R., care Editor American Engineer, 140 Nassau street, 
New York. 





WANTED.—Several young men familiar with car and locomotive de- 
sign and the inspection of material. Address G. M., care Editor Ameri- 
can Engineer, 140 Nassau street, New York. 





